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I. INTRODUCTION 

Environmental and f a c i l i t y  e f f l u e n t  r a d i o a c t i v i t y  mon i to r ing  a t  t he  

Rocketdyne D i v i s i o n  o f  Rockwell I n t e r n a t i o n a l  i s  performed by the  Rad ia t ion  

and Nuclear Safe ty  Group of t he  Health, Safety, and Environment Department. 

S o i l  and sur face water a re  r o u t i n e l y  sampled t o  a d is tance o f  10 m i les  f rom 

D i v i s i o n  s i t e s .  Ground water from s i t e  supply water w e l l s  and o the r  t e s t  

w e l l s  i s  p e r i o d i c a l l y  sampled t o  measure r a d i o a c t i v i t y  i n  these waters. Con- 

t inuous ambient a i r  sampling and d i r e c t  r a d i a t i o n  mon i to r ing  by thermolumines- 

cent  dosimetry a re  performed a t  several  on-s i te  and o f f - s i t e  l oca t i ons  f o r  

measuring a i rbo rne  r a d i o a c t i v i t y  concentrat ions and s i t e  ambient r a d i a t i o n  

l e v e l s .  R a d i o a c t i v i t y  i n  e f f l u e n t s  discharged t o  the  atmosphere f rom nuc lear  

f a c i l i t i e s  i s  c o n t i n u a l l y  sampled and monitored t o  ensure t h a t  amounts re -  

leased t o  uncont ro l led  areas are  below appropr ia te  l i m i t s  and t o  i d e n t i f y  

processes t h a t  rnay requ i re  a d d i t i o n a l  engineering safeguards t o  minimize 

r a d i o a c t i v i t y  i n  such discharges. I n  add i t i on ,  se lected nonradioact ive chemi- 

c a l  cons t i t uen t  concentrat ions i n  sur face water discharged t o  uncon t ro l l ed  

areas are  determined. 

The envi ronmental r a d i o a c t i v i t y  repor ted he re in  i s  a t t r i b u t e d  t o  n a t u r a l  

sources and t o  res idua l  f a l l o u t  o f  r a d i o a c t i v e  m a t e r i a l  f rom past  atmos- 

pher ic  t e s t i n g  o f  nuc lear  devices. 

Work i n  nuc lear  energy research and development i n  what has become t h e  

Rocketdyne D i v i s i o n  of Rockwell I n t e r n a t i o n a l  Corporat ion began i n  1946. I n  

a d d i t i o n  t o  a broad spectrum o f  convent ional programs i n  rocke t  propuls ion,  

u t i l i z a t i o n  o f  space, and n a t i o n a l  defense, Rocketdyne i s  working on the  de- 

sign, development, and t e s t i n g  o f  components and systems f o r  c e n t r a l  s t a t i o n  

nuclear  power p lan ts ,  t h e  decladding o f  i r r a d i a t e d  nuc lear  f u e l ,  and t h e  

decontamination and decommissioning o f  f a c i l i t i e s .  



The admin is t ra t ive  and s c i e n t i f i c  research f a c i l i t i e s  associated w i t h  the 

nuclear e f f o r t s  are  located a t  the De Soto s i t e  i n  Canoga Park, Ca l i f o rn i a  

(Figure I), approximately 23 mi les northwest o f  downtown Los Angeles. The 

De Soto s i t e  i s  t y p i c a l  o f  the San Fernando Val ley f l o o r ,  a t  an a l t i t u d e  o f  

875 f t  above sea leve l .  Nuclear research programs l icensed by the State o f  

C a l i f  o rn ia  are conducted here. These inc lude Bui'lding 104 Applied Nuclear 

Research laborator ies  and the G a m  I r r a d i a t i o n  Faci 1 i t y  contain ing approxi- 

mately 35 kCi o f  'OCO and 570 kCi o f  13'cs. 

The Santa Susana F i e l d  Laboratories (SSFL) s i t e  (Figure 2) occupies 2,668 

acres located i n  the Simi Hi1 1s o f  Ventura County, approximately 30 mi les 

northwest of downtown Los Angeles. The SSFL s i t e ,  s i tua ted  i n  rugged t e r r a i n  

t y p i c a l  o f  mountain areas o f  recent geological  age, i s  under la in by a sand- 

stone bedrock u n i t  ca l l ed  the upper cretaceous Chatsworth formation. The s i t e  

may be described as an i r r e g u l a r  p lateau spr ink led w i t h  outcroppings above the 

more l eve l  patches and w i t h  per ipheral  eroded ravines. Elevations o f  the s i t e  

vary from 1650 t o  2250 f t  above sea l eve l .  The surface mantle consists o f  un- 

consol idated gravel,  sand, s i l t ,  and c lay.  Both Department o f  Energy (DOE) 

and Rockwell In te rna t iona l  owned f a c i l i t i e s ,  shown i n  Figure 3, share the 

Area I V  po r t i on  o f  t h i s  s l t e .  The SSFL s i t e  a l so  contains f a c i l i t i e s  i n  which 

nuclear operations 1 icensed by the  U.S. ~ u c l e a r  Regulatory ~ i m i s s l o n  and the 

State are conducted. The l icensed f a c i l i t i e s  inc lude (1) the Rockwell I n t e r -  

nat iona l  Hot Laboratory (RIHL) (Bu i ld ing  020). (2 )  a former neutron radio-  

graphy f a c i l i t y  which contained the dismantled L-85 nuclear examination and 

research reactor  (Bu i ld ing 093). the l i cense f o r  which was terminated i n  A p r i l  

1987, (3) several X-ray and radio isotope i n d u s t r i a l  radiography inspect ion 

f a c i l i t i e s ,  and (4) a r ad i a t i on  instrument c a l i b r a t i o n  laboratory.  

The l oca t i on  o f  these s i t e s  i n  r e l a t i o n  t o  nearby communities i s  shown i n  

Figure 4. Much o f  the land surrounding the De Soto s i t e  i s  used f o r  l i g h t  

indust ry  and o ther  commercial uses and f o r  r es i den t i a l  apartments and s ingle-  

fami l y  dwell ings. Most o f  the  land surrounding the SSFL s i t e  i s  barren, w i t h  

some minor c a t t l e  grazing on the  southern po r t i on  and some orchard farming a t  



Figure 1. Rocketdyne D i v i s i o n  - De Soto S i t e  



F i  gure 2 .  Rocketdyne D iv is ion-  Santa Susana F i e l d  Labora tor ies  S i t e  



Figure 3 .  Map of  Santa Susana F i e l d  Laboratories S i t e  F a c i l i t i e s  



^ L  ' . 

Figure 4. Map of General Los Angeles Area 
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t h e  eastern boundary. A t  g rea te r  distances, residences and some l i g h t  indus- 

t r i e s  become prevalent .  W i th in  30 km o f  t h e  SSFL s i t e ,  t he re  i s  no s i g n i f i -  

cant a g r i c u l t u r a l  land use and, except f o r  t h e  P a c i f i c  Ocean about 20 km 

south, t he re  i s  no s i g n i f i c a n t  body o f  water reserved f o r  rec rea t i ona l  use. 

There a re  f o u r  major rese rvo i r s  w i t h i n  50 km o f  . t h e  s i t e ,  which prov ide  domes- 

t i c  water t o  t he  greater  Los Angeles area. The nearest o f  these i s  more than 

16 km d i s t a n t .  

Inc luded w i t h i n  the  SSFL s i t e  i s  an 82-acre government-optioned area 

where DOE con t rac t  a c t i v i t i e s  a re  conducted, p r i m a r i l y  by t h e  nonnuclear 

Energy Technology Engineering Center (ETEC). The major opera t iona l  nuclear  

i n s t a l l a t i o n  w i t h i n  the  DOE-optioned area i s  t he  Radioact ive H a t e r i a l  Disposal 

F a c i l i t y  (RMDF). This f a c i l i t y  i s  used f o r  storage o f  i r r a d i a t e d  f u e l  and f o r  

packaging rad ioac t i ve  wastes generated as a r e s u l t  o f  t he  decommissioning and 

f u e l  decladding operat ions. 

Licensed programs conducted du r ing  1987 inc luded (1) t h e  opera t ion  o f  

t h e  RIHL f o r  nuclear  reac to r  f u e l  decladding and reac to r  system component 

examination, and (2 )  t h e  f i n a l  d ismant l ing  o f  t h e  1-85 nuc lear  examination and 

research reac to r  f a c i  1  i t y .  

The basic  p o l i c y  f o r  t h e  c o n t r o l  o f  r a d i o l o g i c a l  and chemical hazards 

requ i res  t h a t ,  through engineering con t ro l s ,  adequate containment o f  such 

ma te r ia l s  be provided and t h a t ,  through r i g i d  opera t iona l  con t ro l s ,  f a c i l i t y  

e f f l u e n t  releases and ex te rna l  r a d i a t i o n  l e v e l s  be reduced t o  a minimum. The 

environmental mon i to r ing  program provides a measure o f  t h e  e f fec t i veness  o f  

s a f e t y  procedures and o f  t he  engineering safeguard-s incorporated i n t o  f a c i l i t y  

designs. Spec i f i c  rad ionuc l ides  i n  f a c i l i t y  e f f l u e n t  o r  environmental samples 

a re  n o t  r o u t i n e l y  i d e n t i f i e d  because o f  t h e  extremely low r a d i o a c t i v i t y  l e v e l s  

normal ly  detected, bu t  they  would be i d e n t i f i e d  by a n a l y t i c a l  o r  radiochemis- 

t r y  techniques i f  s i g n i f i c a n t l y  increased r a d i o a c t i v i t y  l e v e l s  were observed. 

R e l a t i v e l y  few d i f f e r e n t  rad ionuc l ides  a r e  invo lved i n  these operat ions.  



Occasional gamna-spectral analyses o f  bulk samples such as s o i l ,  water. 

and a i r  sample co l l ec t i on  f i l t e r s  confirm t ha t  the major radionucl ides present 

are normally those o f  the na tu ra l l y  occurr ing thorium and uranium decay 
40 

chains, p lus other natura l  radionucl ides such as the pr imordia l  K, and 
7 
Be, produced by cosmic ray in te rac t ions  i n  the atmosphere. 

I n  add i t i on  t o  environmental monitoring, work area a i r  and atmospheric 
- 1 

ef f luen ts  are continuously monitored o r  sampled, as appropriate. This pro- 

vides a d i r e c t  measure o f  the ef fect iveness o f  engineering cont ro ls  and al lows 
I 

I 
remedial ac t ion  t o  be taken before a s i g n i f i c a n t  release o f  hazardous mater ia l  I 

can occur. 

Environmental sampling s ta t ions located w i t h i n  the boundaries o f  the 

De Soto and SSFL Area I V  s i t e s  are referred t o  as "on-siteY stat ions;  those 

located outside these boundaries, o r  r e l a t i v e l y  d i s t an t  from any nuclear 

f a c i l i t i e s ,  are re fer red t o  as "o f f - s i t en  stat ions.  The De Soto and SSFL 

s i t e s  are sampled quar te r l y  t o  determine the concentrat ion o f  r a d i o a c t i v i t y  i n  

t y p i c a l  surface s o i l .  S o i l  i s  a lso sampled on-site (SSFL) and o f f - s i t e  semi- 

annually f o r  plutonium analysis. S im i la r  o f f - s i t e  environmental samples, ex- 

cept f o r  plutonium analysis, are a lso obtained quarter ly.  Water samples are 

obtained monthly a t  the De Soto and SSFL s i t e s  from supply water sources, re- 

ten t ion  ponds, and a lso from deep and shallow wel ls  on a seasonal frequency. 

Continuous ambient a i r  sampling provides informat ion concerning long- l ived 

airborne pa r t i cu l a te  r ad ioac t i v i t y .  On-site ambient r ad ia t i on  monitoring 

using themluminescent  dosimetry (TLD) measures environmental rad ia t ion  

leve ls  a t  the De Soto and SSFL s i t e s  and a lso  a t  several o f f - s i t e  locat ions.  

Nonradioactive wastes discharged t o  uncontrol led areas are l i m i t e d  t o  

l i q u i d s  released t o  san i tary  sewage systems and t o  surface water drainage sys- 

tems. No i n ten t i ona l  releases o f  any l i q u i d  po l lu tan ts  are  made t o  uncon- 

t r o l l e d  areas. Sanitary sewage from a l l  DOE and Rocketdyne f a c i l i t i e s  a t  the 

SSFL s i t e  i s  t reated a t  an on-site sewage plant .  The p l an t  o u t f a l l  drains 

i n t o  re ten t ion  pond R-2A, located toward the southern boundary o f  the SSFL 



s i t e .  The sur face water drainage system o f  SSFL, which i s  composed o f  ca tch  

ponds and open drainage d i tches ,  a l s o  d ra ins  t o  r e t e n t i o n  pond R-2A. Water 

from t h e  pond may be reclaimed as i n d u s t r i a l  process water o r  released, as 

necessary, o f f - s i t e  i n t o  B e l l  Creek, a  t r i b u t a r y  of t h e  Los Angeles River .  

The pond i s  sampled monthly f o r  r a d i o a c t i v i t y  and a l s o  sampled a t  discharge 

f o r  both rad ioac t i ve  and nonradioact ive p o l l u t a n t s  as requ i red  by t h e  d i s -  

charge permi t  issued t o  Rocketdyne D i v i s i o n  by t h e  C a l i f o r n i a  Regional Water 

Q u a l i t y  Contro l  Board. I n  add i t i on ,  an automatic water sampler takes samples 

from the  discharge stream channel ( B e l l  Creek) whenever water i s  present.  

This  r e p o r t  summarizes environmental mon i to r ing  r e s u l t s  f o r  1987, which 

are  presented i n  Sect ion 111. The gross alpha and beta r a d i o a c t i v i t y  i s  re -  

por ted  as r e s u l t s  o f  t he  mon i to r ing  program. Estimates o f  rad ionuc l i de  compo- 

nents i n  e f f l u e n t s  p rov ide  t h e  basis  f o r  dose comnitment ca l cu la t i ons .  The 

sampling and a n a l y t i c a l  methods used i n  t h e  environmental mon i to r ing  program 

f o r  rad ioac t i ve  ma te r ia l s  a re  described i n  Sect ion I V .  A comparison o f  1987 

r a d i o a c t i v i t y  r e s u l t s  w i t h  the  r e s u l t s  f rom previous years appears i n  Appen- 

d i x  A, w i t h  a  summary o f  t he  Environmental Mon i to r ing  Program Q u a l i t y  Contro l  

i n  Appendix B. Appendix C shows regu la to ry  l i m i t s  on nonradioact ive p o l l u -  

t a n t s  i n  water released from the  s i t e .  References are  l i s t e d  i n  Appendix D. 

The ex terna l  d i s t r i b u t i o n  o f  t h i s  r e p o r t  i s  shown i n  Appendix E, and a  t a b l e  

o f  a l t e r n a t i v e  u n i t s  f o r  r a d i o l o g i c a l  data i s  shown i n  Appendix F. 



11. SUMMARY AND EVALUATION OF ENVIRONMENTAL MONITORING RESULTS 

Except as noted below, a l l  r a d i o a c t i v i t y  l e v e l s  observed i n  environmental 

samples f o r  1987 show c lose agreement w i t h  r a d i o a c t i v i t y  l e v e l s  measured dur- 

i n g  recent  years and repor ted i n  t he  previous issues o f  t h i s  repo r t .  Local 

environmental r a d i o a c t i v i t y  l e v e l s ,  which r e s u l t  f rom both na tu ra l  and man- 

made rad ionuc l ides  and have shown the  presence o f  f a l l o u t  from past  atmo- 

spheric t e s t i n g  o f  nuclear  devices, and the  Chernobyl reac to r  acc ident ,  have 

decreased t o  genera l l y  constant  l e v e l s  du r ing  the  pas t  several  years. These 

l e v e l s  a re  now due main ly  t o  the  p r imord ia l  n a t u r a l  rad ionuc l ides .  

The r e s u l t s  o f  t h i s  environmental mon i to r ing  i n d i c a t e  t h a t  t he re  a re  no 

s i g n i f i c a n t  sources o f  unnatura l  rad ioac t i ve  ma te r ia l  i n  t he  v i c i n i t y  o f  t he  

Rocketdyne s i t e s .  A d d i t i o n a l l y ,  i d e n t i c a l  r e s u l t s  obta ined f o r  on-s i te  and 

o f f - s i t e  samples f u r t h e r  i n d i c a t e  t h a t  there  i s  no c o n t r i b u t i o n  t o  general 

environmental r a d i o a c t i v i t y  a t t r i b u t a b l e  t o  nuclear  operat ions a t  Rocketdyne. 

P o t e n t i a l l y  s i g n i f i c a n t  exposure pathways t o  the  general p u b l i c  r e s u l t i n g  f rom 

Rocketdyne nuclear  operat ions a re  1  i m i  t ed  t o  the  atmospheric discharge o f  

rad ioac t i ve  ma te r ia l s  f o r  which the  on l y  exposure pathways t o  people r e s u l t  

f rom whole body ex terna l  exposure and from i n h a l a t i o n  exposure t o  released 

mater ia ls ,  and t o  d i r e c t  r a d i a t i o n  exposure o f  i n d i v i d u a l s  and the  general 

pub l i c  beyond the  s i t e  boundary. No discharge o f  l i q u i d  rad ioac t i ve  wastes i s  

made t o  the  environment. A l l  such ma te r ia l s  a re  processed f o r  d isposal  a t  

regulated d isposal  s i t e s .  

The maximum i n d i v i d u a l  annual exposures est imated f o r  persons a t  t he  s i t e  

boundary and a l s o  a t  t he  residence nearest  t he  SSFL s i t e  a re  smal l  when com- 

pared w i t h  n a t u r a l  r a d i a t i o n  and w i t h  a l l  app l i cab le  gu ide l ines .  The e s t i -  

mates o f  exposure due t o  i n h a l a t i o n  a t  t he  boundary and t h e  nearest  residence 
I 

were der ived from the  AIRDOS-EPA ca l cu la ted  concentrat ions a t  those l oca t i ons  

and incorporated the  dose conversion f a c t o r s  appropr ia te  f o r  rad ionuc l ides  i n  

process a t  each nuc lear  f a c i l i t y .  This  i n h a l a t i o n  exposure est imate i s  t he  

sum o f  c o n t r i b u t i o n s  ca l cu la ted  f o r  t h e  measured releases from each f a c i l i t y .  



The external  rad ia t ion  exposure estimates a t  the maximum exposed boundary 

loca t ion  and a t  the nearest residence are based on resu l t s  f o r  s i t e  ambient 

rad ia t ion  dosimeters and a lso f o r  several f a c i l i t y  workplace rad ia t ion  dosim- 

eters.  The unattenuated external  annual exposure due t o  operations conducted 

a t  the RMDF i s  estimated t o  be 55 mR a t  the nearest boundary-line loca t ion  and 

less than 0.1 mR f o r  the nearest residence. The boundary-line exposure i s  

conservative i n  t h a t  the rugged t e r r a i n  a t  the s i t e  boundary nearest the RMDF 

precludes anything more than the ra re  and temporary presence o f  any person a t  

t h a t  locat ion.  These values were determined by ca lcu la t ing  the unattenuated 

exposure expected a t  the boundary and nearest residence on the basis o f  the 

highest annual r e s u l t  f o r  area dosimeters i n  place around the f a c i l i t y .  For 

the nearest residence, r ad ia t i on  at tenuat ion due t o  a i r  absorption and a lso t o  

the intervening rock formations w i l l  lower d i r e c t  rad ia t ion  t o  p r a c t i c a l l y  

nonexistent leve ls  w i t h  only natura l  background rad ia t ion  inherent t o  the 

residence loca t ion  being present. The topography of  the SSFL s i t e  surrounding 

the nuclear f a c i l i t i e s  and out  t o  the s i t e  boundary i s  extremely i r r egu la r .  

H i l l s  and rock outcroppings sh ie ld  the o f f - s i t e  areas, s i g n i f i c a n t l y  reducing 

o f f - s i t e  exposures from on-site sources. Boundary-line d i r e c t  rad ia t ion  expo- 

sures f o r  the State of Ca l i f o rn i a  and U.S. NRC-licensed operations a t  other 

Rocketdyne nuclear f a c i l i t i e s  were very much below 10 mR f o r  the year. 

S im i l a r l y  f o r  the De Soto s i t e ,  i n t e rna l  dose estimates a t  the boundary 

and a t  the nearest residence are not  s i g n i f i c a n t l y  d i f f e r e n t  from zero. Es t i -  

mates o f  the external  rad ia t ion  exposure a t  the De Soto boundary ( less  than 

0.01 + 0.01 mR) and a t  the nearest residence ( less  than 0.01 + 0.01 mR) are 

based on the d i f ference between the s ing le  highest on-site TLD measurement and 

the average o f  o f f - s i t e  measurements. The d i f ference i s  more l i k e l y  the 

r e s u l t  .o f  random var iab i  1 i t y  I n  the measurements than from actual  r ad ia t i on  

exposure. 



Supply water a t  t he  SSFL s i t e  i s  sampled monthly a t  two l oca t i ons .  This  

water cons is ts  o f  ground water from deep w e l l s  on the  s i t e  blended w i t h  

po tab le  water from the  Ventura County Water D i s t r i c t  17. I n  addition, shal low 

ground water i s  p e r i o d i c a l l y  sampled a t  a standpipe adjacent  t o  t h e  basement 

l e v e l  o f  a deact iva ted  reac to r  t e s t  f a c i l i t y  ( B u i l d i n g  059). These samples 

are  evaluated t o  de tec t  any t r a n s f e r  o f  a c t i v a t i o n  product r a d i o a c t i v i t y  from 

the  underground reac to r  t e s t  v a u l t  containment and i n t o  the  surrounding s o i l .  

None has been detected. Therefore, these analyses serve as a measure of 

r a d i o a c t i v i t y  n a t u r a l l y  present  i n  the  ground water. Deep w e l l  water samples 

are  a l s o  evaluated t o  determine t h e  impact, i f  any, on the  deep ground water 

system under ly ing  the  SSFL due t o  Rocketdyne D i v i s i o n  nuclear  operat ions.  

Q u a l i t y  assurance measures incorporated i n t o  the  environmental mon i to r ing  

program inc lude p a r t i c i p a t i o n  i n  DOE-sponsored programs such as the  Envi ron- 

mental Dosimeter Intercomparison Program and the  DOE Envi ronmental Measure- 

ments Laboratory Q u a l i t y  Assessment Program (EML-QAP). P a r t i c i p a t i o n  i n  two 

EML-QAP sample ana lys is  sets (QAP X X V I  and XXVII), and i n  t h e  DOE Environ- 

mental Dosimeter Mini- Intercomparison Pro jec t ,  was done i n  1987. Analys is  of 

t he  QAP r e s u l t s  i n d i c a t e  t h a t  accuracy i n  measuring r a d i o a c t i v i t y  i n  t h e  

sample media provided f o r  t h e  intercomparison improved; however, a d d i t i o n a l  

work i s  requ i red  t o  develop count ing standards t h a t  a re  more representa t ive  o f  

t h e  types o f  samples and analyses addressed i n  t h e  q u a l i t y  assessment 

program. I n  a d d i t i o n  t o  p a r t i c i p a t i o n  i n  these programs, l abo ra to ry  analyses 

o f  s p l i t  and r e p l i c a t e  samples are  r o u t i n e l y  used t o  evaluate t h e  

r e p r o d u c i b i l i t y  o f  sample r a d i o a c t i v i t y  measurements o f  water and s o i l  gross 

r a d i o a c t i v i t y .  Contro l  cha r t s  o f  count ing system r a d i a t i o n  response a re  

maintained. These data a re  p e r i o d i c a l l y  evaluated t o  determine the  

c o r r e l a t i o n  between sample se ts  and t rends i n  background. 



111. ENVIRONMENTAL MONITORING RESULTS 

A. RADIOACTIVE MATERIALS--1987 

The average r a d i o a c t i v i t y  concentrat ions i n  l o c a l  s o i l ,  sur face and 

ground water, and ambient a i r  f o r  1987 are  presented i n  Tables 1 through 5. 

The data shown f o r  gross alpha a c t i v i t y  i n  samples t h a t  a re  genera l l y  t h i c k  

compared t o  the  range o f  t h e  alpha p a r t i c l e s  represent  a marked change i n  t h e  

manner o f  c a l c u l a t i n g  and r e p o r t i n g  them, compared w i t h  e a r l i e r  repo r t s .  This  

change r e f l e c t s  the  gradual r e d i r e c t i o n  o f  t he  mon i to r ing  program from moni tor-  

i n g  t o  measurement. Previously ,  alpha count data had been converted t o  alpha 

a c t i v i t y  concentrat ions by us ing  an e f f i c i e n c y  f a c t o r  f o r  a t h i n  e l e c t r o p l a t e d  

source, and the  r e s u l t s  were monitored f o r  changes from p r i o r  values. This  

resu l ted  i n  a r t i f i c i a l l y  low numerical values f o r  t he  alpha a c t i v i t y  i n  sever- 

a l  sample media. S t a r t i n g  w i t h  the  1984 repo r t ,  t he  alpha a c t i v i t y  concentra- 

t i o n s  f o r  these media are  repor ted based on an e f f i c i e n c y  f a c t o r  der ived f rom 

a sample w i t h  d i s t r i b u t e d  alpha a c t i v i t y  t h a t  i s  t h i c k  r e l a t i v e  t o  t h e  alpha 

p a r t i c l e  range. For mon i to r ing  purposes, t h i s  has no e f f e c t .  However, t he  

values repor ted more c l o s e l y  represent  the  ac tua l  alpha a c t i v i t y  e x i s t i n g  i n  

t he  envi ronment. I n  c a l c u l a t i n g  the  average concent ra t ion  values, a1 1 values, 

i n c l u d i n g  negat ive values, a re  included. This  method o f  noncensored data 

averaging, recommended by DOE Order 5484.1, a f f o r d s  a b e t t e r  est imate o f  t h e  

c e n t r a l  value and d i spe rs ion  o f  t h e  data. A l l  l i m i t s  o f  e r r o r  repor ted i n  t he  

tab les  are  f o r  one standard d e v i a t i o n  (1 sigma). Usual ly ,  these show the  d i s -  

pers ion  o f  t he  measured values about t h e  mean. These two changes i n  data i n -  

t e r p r e t a t i o n  r e s u l t  i n  no t i ceab le  d i f f e r e n c e ~  i n  t h e  data shown i n  the  h i s t o r -  

i c a l  comparisons. It must be recognized t h a t  these d i f f e rences  do n o t  r e f l e c t  

changes i n  environmental r a d i o a c t i v i t y  b u t  a re  merely consequences o f  t h e  

evo lu t i on  o f  t h e  mon i to r ing  program. 

The presenta t ion  o f  data i n  t he  tab les  inc ludes the  annua l ly  averaged 

data f o r  each sample type and the  maximum r a d i o a c t i v i t y  l e v e l  detected f o r  a 

s i n g l e  sample from the  annual set,  which i s  repor ted because o f  i t s  s i g n i f -  

icance i n  i n d i c a t i n g  the  occurrence o f  a major episode o r  an area-wide i n c i -  

dent o f  r a d i o a c t i v e  m a t e r i a l  depos i t ion .  Except f o r  s o i l ,  supply water, and 



a i r  samples, none o f  the maximum observed values, which (as the tables show) 

general ly  occurred randomly dur ing the year, show a great  increase over the 

annual l y  averaged values beyond inherent v a r i a b i l i t y .  Except f o r  March, the 

ambient a i r  sampling data show no g rea t l y  increasing o r  decreasing trends f o r  

the year and can be described as general ly  constant, w i t h  some increase i n  

airborne r a d i o a c t i v i t y  occurr ing dur ing the t h i r d  and f ou r t h  quarters. 

To achieve much higher detect ion s e n s i t i v i t y  f o r  plutonium than gross 

alpha measurements can provide, s o i l  samples are co l lec ted and sent t o  an 

independent t es t i ng  laboratory f o r  spec i f i c  analysis f o r  plutonium. I n  t h i s  

analysis, the ind iv idua l  s o i l  samples are leached w i t h  acid, and the leachate 

i s  t reated chemically t o  separate and concentrate any plutonium present i n  the 

sample. I n  t h i s  way, minute quan t i t i es  o f  plutonium, such as those d i s t r i b -  

uted g l oba l l y  by t es t i ng  o f  nuclear weapons, can be detected and quant i ta-  

t i v e l y  measured by alpha spectroscopy. The resu l t s  are shown i n  Table 2. 

Alpha spectroscopy permits i d e n t i f i c a t i o n  of  2 3 9 ~ u  + 2 4 0 ~ ~ ,  p redod  nant ly  

from weapons tests,  and 238~u,  p a r t l y  from the dest ruct ive  reent ry  of a 

Trans i t  s a t e l l i t e  over the Ind ian Ocean i n  A p r i l  1964. 

The resu l t s  o f  the gross r a d i o a c t i v i t y  measurements i n  s o i l  (Table 1) 

show no s i g n i f i c a n t  d i f fe rence between on-site and o f f - s i t e  samples. 

For comparison w i t h  the plutonium present as a r e s u l t  o f  f a l l o u t  from 

nuclear weapons tes ts  and f a i l u r e  a t  launch of a radioisotope-powered sate l -  

l i t e ,  published data from s o i l  t es t s  i n  nearby Burbank, Ca l i fo rn ia ,  i n  1970-71 

show a plutonium concentrat ion o f  approximately 0.002 pCi/g f o r  2 3 9 ~ u  + 
2 4 0 ~ u  and approximately 0.00006 pCi/g f o r  238~u .  The data i n  Table 2 show 

no s i g n i f i c a n t  increases i n  on-site s o i l  plutonium r e l a t i v e  t o  the Burbank 

values and no s i g n i f i c a n t  va r i a t i on  i n  s o i l  plutonium concentrations f o r  the 

1987 sample sets. 



TABLE 1 

SOIL R A D I O A C T I V I T Y  DATA--1987 

Samp 1 e 
Location 

Area 

On-s i t e  
(quarterly) 

Off-si t e  
(quarterly) 

Pond R-2A 
mud No. 55 

Be1 1 Creek 
upper stream 
bed soi 1 
No. 62 

A1 pha 

Beta . 

A1 pha 

Beta 

A1 pha 

Beta 

A1 pha 

Beta 

Number 
o f  

Samples 

Gross Radioactivity 
(pCi/g) 

Rnnual Average Value 
and Dispersion 

Maximum bserved 8 Value and 
Nonth Observed 

55.1 
(Apri 1 ) 

29.1 
(Apri 1) 

33.1 
(Apri 1) 
25.0 
(Apri 1 ) 

34.0 
(January) 
25.2 
(Apri 1) 

a 
Maximum value observed fo r  single sample. 

TABLE 2 

SOIL PLUTONIUM R A D I O A C T I V I T Y  DATA--1987 

22 June 1987 Survey Results 

a O f f - s i t e  l oca t ion  

7 December 1987 Survey Results 

2 3 8 ~ u  
(pCi/g) 

0.0006 2 0.0002 

0.0006 + 0.0002 

0.0032_t0.0007 

0.0012 + 0.0003 

0.0046 2 0.0007 

0.0011 _t0.0004 

2 3 9 ~ u  + 2 4 0 ~ u  
(pCi/g) 

0.0078 + 0.0003 

0 .OO3l + 0.0004 

0.0011 + O . O O l O  

0.0032 + 0.0006 

0.0024 + 0.0005 

0.0001 +0.0001 



The detected gross r a d i o a c t i v i t y  i n  s o i l  i s  due t o  some residual  Cher- 

nobyl re la ted rad ioac t i v i t y ,  t o  various na tu ra l l y  occurr ing radionucl ides 

present i n  the environment, and t o  rad ioact ive f a l l o u t  o f  dispersed nuclear 

weapons mater ia ls and f i s s i o n  product r a d i o a c t i v i t y  produced by past atmos- 

pheric tes ts  o f  nuclear weapons. No atmospheric nuclear weapons tes ts  were 

announced during 1987. Na tu ra l l y  occurr ing radionucl ldes include 7 ~ e ,  

4 0 ~ ,  8 7 ~ b ,  1 4 7 ~ ~ ,  and the uranium and thorium ser ies ( inc lud ing  radon 

and daughters). The radionucl ide composition o f  l oca l  area surface s o i l  has 

been determined t o  be predominantly 4 0 ~ ,  natural  thorium, and natura l  urani- 

um, both i n  secular equ i l i b r ium w i th  daughter nuclides, w i t h  less than 1% 

fission-produced radionucl ldes, p r i n c i p a l l y  1 3 7 ~ s .  Radioact iv i ty  i n  aged 

f a l l o u t  consists pr imar i  l y  o f  the f i s s i o n  produced 90~r-90~, 1 3 7 ~ s ,  and 

1 4 7 ~ m ,  and a lso 2 3 4 ~  and 2 3 9 ~ ~ .  &ma spectrometric analysis o f  compos- 

i t e d  ambient a i r  samples co l lec ted during 1987 detected the cosmogenic radio- 
7 nucl ide Be, p lus add i t i ona l  natura l  radionucl ides o f  t e r r e s t r i a l  o r i g i n ,  

the natura l  uranium and thorium series, and 4 0 ~ .  Relat ive amounts o f  these 

radionucl ldes were approximately 65% 4 0 ~ ,  24% 7Be, and the remainder due 
7 t o  the natural  uranium ser ies and natural  thorium series. The value f o r  Be 

i s  representat ive f o r  the mixture only a t  the time of  measurement since the 

physical h a l f - l i f e  i s  extremely short  compared w i th  those o f  the other radio- 

nucl ides detected. 

Supply water i s  sampled monthly a t  De Soto and a t  two widely separated 

SSFL s i t e  locat ions.  The average supply water r a d i o a c t i v i t y  concentrat ion f o r  

each s i t e  i s  presented i n  Table 3.- Supply water used a t  the De Soto s i t e  i s  

supplied by the Los Angeles Department of Water and Power. Supply water used 

a t  the SSFL s i t e  i s  obtained p a r t l y  from the Ventura County Water D i s t r i c t  

No. 17, which a lso suppl ies nearby comuni t ies ,  and from l oca l  we l l  water, and 

i s  d i s t r i bu ted  on the s i t e  by the same p ip ing  system previously used when the 

t o t a l  s i t e  water supply was obtained from on-site wel ls .  Two on-site water 

wel ls  (wel ls  5 and 13) were operated dur ing 1987 t o  reduce the consumption o f  

the Ventura County water. The we l l  water proport ion i n  the blend averaged 



TABLE 3 

SUPPLY WATER RADIOACTIVITY DATA--1987 

Area 

De Soto 
(monthly) 

SSF L 
(monthly) 

A c t i v i t y  

A1 pha 

Beta 

A1 pha 

Beta 

Gross R a d i o a c t i v i t y  
(10-9 pCi/ml) 

Maximum ~ a l  uea 
and Month 

Observed 

Number 
o f 

Samples 

25.12 
(November) 

Average Value 
and Dispers ion 

4.52 
(November) 

14.98 
( A p r i  1) 

6.04 
(November) 

a~aximum value observed f o r  s i n g l e  sample. 

about 72% f o r  t h e  year, f o r  a  t o t a l  w e l l  water consumption o f  about 1.4 x  
7 l o 5  m3 (3.8 x 10 g a l ) .  Pressure f o r  t he  water system i s  prov ided by 

e levated storage tanks.  

A shal low standpipe, connected t o  a French d r a i n  a t  foundat ion  l e v e l ,  

placed du r i ng  cons t ruc t i on  of a  m o d i f i c a t i o n  t o  a now deac t iva ted  SNAP r e a c t o r  

t e s t  f a c i l i t y ,  i s  being used f o r  sampling of ground water adjacent  t o  t h e  

underground r e a c t o r  t e s t  v a u l t .  Water i n  t h e  standpipe i s  p e r i o d i c a l l y  sam- 

p l e d  f o r  t h e  purpose o f  d e t e c t i n g  any t r a n s f e r  o f  a c t i v a t i o n  product  rad io -  

a c t i v i t y  f rom t h e  containment t o  t h e  ou ts ide  environment. R a d i o a c t i v i t y  i n  56 

sample* taken du r i ng  1987 averaged 8.0 x  1 0  1 beta w i t h  no a lpha 

a c t i v i t y  detected. Gamma spectrometr ic  ana lys is ,  w i t h  a minimum d e t e c t i o n  

l i m i t  f o r  6 0 ~ o  o f  about 5 x  lo-' p C i / m l ,  has n o t  i d e n t i f i e d  any s p e c i f i c  

unnatura l  radionuc 1 i des  i n  t h e  water; thus, t h e  observed a c t i v i t y  i s  a t t r i b -  

u ted t o  d isso lved  radioelements o f  n a t u r a l  o r i g i n  i n  t h e  s o i l  bed. 



A recent hydrogeologic study a t  SSFL describes two ground water systems 

a t  the s i t e :  a shallow, unconfined system i n  the a l l u v i a l  surface mantle o f  

the Burro Fl-ats area and along the major drainage channels, and a deeper 

ground water system i n  the f rac tured Chatsworth sandstone. Al luvium along the 

major surface drainage systems may s tore  and t ransmit  ground water t o  the 

underlying Chatsworth formation through f rac tu res .  Water leve ls  i n  the a l l u -  

vium respond t o  recharge resu l t i ng  from surface flows and may vary consider- 

ably between wet and dry  periods. The alluvium, composed o f  a heterogeneous 

mixture o f  gravel,  sand, s i l t ,  and clay, has estimated hydraul ic  conduct iv i -  
2 t i e s  ranging from 0.1 t o  1000 gal /day/ f t  . 

The Chatsworth formation i s  composed of well-consolidated, massively bed- 

ded sandstones w i  t h  interbedded layers o f  s i  l t s t one  and claystone. The layer  

may be as t h i ck  as 6,000 f t  a t  the SSFL s i t e .  The d i r ec t i on  o f  ground water 

f low i n  the formation I s  probably r a d i a l l y  o f f - s i t e  toward the surrounding 

lowlands and i s  probably con t ro l led  by f rac tu re  zones. 

The hydrogeologic environment a t  the SSFL s i t e  i s  a dynamic system. 

Ground water i s  recharged a t  the s i t e ,  moves through the aqui fers,  and d is -  
! 

charges t o  the surface o r  t o  other aqui fers down-gradient o f  the s i t e .  The 

ground water system i s  recharged by p rec ip i t a t i on  and by unl ined ponds and 

drainage channels. Because of the meager r a i n f a l l  i n  the area and the re la-  

t i v e l y  large var iab i  1 i t y  i n  annual p rec ip i ta t ion ,  ground water recharge may 

vary g rea t l y  from year t o  year. Spec i f ic  pathways o f  possib le contaminant 

t ranspor t  are d i f f i c u l t  t o  p red i c t  on the basis of on-site we l l  data. The 
I most l i k e l y  pathways are along f rac tu re  zones t h a t  t rend o f f - s i t e .  

As discussed ea r l  i.er, surface waters discharged - f rom SSFL f a c i l i t i e s  and 

the sewage p lan t  o u t f a l l  d ra i n  southward i n t o  Rocketdyne re ten t ion  pond R-214. 

When the pond I s  f u l l ,  the water may be discharged i n t o  B e l l  Creek, a t r i b u -  

t a r y  o f  the Los Angeles River i n  the San Fernando Valley, Los Angeles County. 

Average r a d i o a c t i v i t y  concentrations i n  Retention Pond R-2A, upper B e l l  Creek, 

and t e s t  we l l  samples are presented i n  Table 4. 



TABLE 4 

SSFL S I T E  RETENTION POND, S I T E  RUNOFF, AND WELL WATER RADIOACTIVITY DATA 
(Sheet 1 o f  4 )  

Number 
o f  

Samples Act iv i ty  

Gross Radi oactlli t y  .Concentration 
(x  10 pCl/ml) 

Maximm valuea 
and Month 
Observed 

Percent 
o f  

Samples 
W! t h  

Act1 v i  t y  
<LLD~ 

Annual Average 
Val ue 

and Dl spersion 

A1 pha 

Beta 

Pond No. 6 
(Monthly) 

3.87 
(October) 

5.76 
(October ) I 

Pond No. 12 
(R-2A) (Monthly) 

A1 pha 

Beta 

5.35 
(October) 

5.67 
(October) I O 

Upper Be1 1 Creek 
No. 17 ( Seasona 1 ) 

Alpha 

Beta 

2.76 
(March) 

A1 pha 

Beta 

3.85 
(November) 

W e l l  WS-4A 
(Seasonal 

0 

Well WS-5 
(Seasonal 1 

A1 pha 

Beta 

10.52 
(December) I j5 

Well WS-6 
(Seasonal ) 

A1 pha 

Beta 

Alpha 

Beta 

W e l l  us-7 
(Seasonal ) 



TABLE 4 

SSFL S ITE  RETENTION POND, S ITE  RUNOFF, AND WELL WATER RADIOACTIVITY DATA 
( S h e e t  2 o f  4) 

~ - 

Area 

Gross Radioacti i t y  Concentrat ion 
( X  10-g pci lml)  

I Percent 
o f  

Ac t iv i ty  

A1 pha 

Annual Average 
Value 

and Dispersion 

well WS-8 
(Seasonal 

Beta 

Maxinun valuea 
and Honth 
Observed 

W e l l  us-9 
(Seasonal 1 

Sanpl es 
With 

Act iv ' ty  <Ld 

Alpha 

Beta 

We1 1 US9A 
(Seasonal ) 

1.09 
(January) 

3.55 
(January) 

A1 pha 

Beta 

100 

0 

We 1 1 WS-98 
(Seasonal ) 

A1 pha 

Beta 

Well us-11 
(Seasonal ) 

4.40 2 0 

4.49 2 0 

12.97 2 5.19 

3.70 2 1.21 

3.99 2 2.08 

4.01 2 0.32 

Alpha 

Beta 

- 

W e l l  WS-12 
(Seasonal 1 

4.40 
(Deceither) 

4.49 
(Septenhr 

16.64 
(September) 

4.56 
(June) 

8.63 
(September) 

4.62 
(nay 

A1 pha 

Beta 

100 

0 

0 

0 

92 

0 

W e l l  WS-13 
(Seasonal ) 

Alpha 

Beta 



TABLE 4 

SSFL S I T E  RETENTION POND, S I T E  RUNOFF, AND WELL WATER RADIOACTIVITY DATA 
(Sheet 3 o f  4 )  

Gross Radioactldi t y  Concentrat ion 
( x  10 pCi/ml) 

Percent 
o f  

Swpl es 
With 

Acti  vdty 
<LLD 

Maximum ~ a l  uea 
and Month 
Observed 

Number 
of 

Samples 

Annual Average 
Value 

and Dispersion Act iv i ty  Area 

Alpha 5.48 
(September) 

4.71 
(September) 

W e l l  WS-14 
(Seasonal 

Beta 

Well 0s-1 
(Seasonal ) 

A1 pha 9.46 
(March) 

4.88 
(!'larch) 

Beta 

W e l l  05-2 
( Seasona 1 

A1 pha 14.24 
(March) 

3.37 
(Matrch) 

Beta 

We1 1 05-3 
(Seasonal ) 

A1 pha 

Beta 

A1 pha 

Beta 

10.13 
(June) 

3.99 
(March) 

8.54 
(March) 

5.28 
(March) 

We1 1 05-4 
(Seasona 1 

We1 1 0s-5 
(Seasonal 

A1 pha 

Beta 4.85 
(December) 

W e l l  05-8 
(Seasonal ) 

A1 pha 

Beta 

6.44 
(December) 

4.73 
(September) 



TABLE 4 

SSFL S ITE  RETENTION POND, S ITE  RUNOFF, AND WELL WATER RADIOACTIVITY DATA 

W e l l  0s-10 
( Seasona 1 

W e l l  05-13 
(Seasonal ) 

W e l l  0s-15 
( Seasona 1 ) 

Well 0s-16 - 
(Seasonal ) 

We1 1 RS-20 
(Seasonal ) 

W e l l  RS-21 
(Seasonal 1 

We1 1 RS-22 
(Seasonal ) 

(Sheet 4 o f  4 )  
I I i 

I I Gross Radioactlgity Concentration 
(x  10 pCi/ml) 

A1 pha 

Act iv i ty 

1.84 2 1.65 
(March) 

Beta 1 4 1 1.32 2 0.10 1 1.48 
(March) 

Nurnber 
o f  

Snples 

I I 3.32 2 3.86 
(March) I I lrn 

Beta I 3 1 3.18 2 0.45 1 3.64 I 0 
(Septeder 

Annual Average 
Value 

and Dispersion 

Alpha 1 3 1 14.32 2 2.89 . 1 
(June 
16*12 1 33 

Beta I 3 1 5.49 2 1. 13 1 6.64 1 0 
(March) 

HaXimtJm ~ a l  uea 
and Month 
Observed 

A1 pha 

Beta 

Sanpl es 
Wl t h  

Activ'ty 
c d  

Alpha I 
Alpha 

Beta 

Alpha ( 2 1 -0.88 2 0.005 1 4 .  I 100 
(June) 

10.32 2 7.65 

4.71 2 0.63 

1.37 2 1.16 

Beta 1 2 1 0.93 2 0.35 1.18 I (Juw) 

%axifnun value observed for single. saq) 
blower 1 imi t  o f  detection: roxtrnate 
for  water: apppx iv te ly  3 t p c i l  a1 

%t sampled dur~ng year due to  ul? be 

1.28 2 0.50 1.63 50 
(Sept-r) 

7.73 2 9.67 14.57 50 
(June) 

2.06 2 0.07 2.11 0 
(June 

-- 

15.74 
(March) 

5.09 
(June ) 

2.19 
(Dec-er) 

e. 
0.4 x p C i h l  alpha;. 1.10 x p C i W  beta IL; 0.37 pCi/g.betii fo r  r o l l .  

ng out o f  service. 

33 

0 

100 



Comparison o f  t he  r a d i o a c t i v i t y  concentrat ions i n  water from the  ponds 

w i t h  t h a t  o f  t he  supply water shows no s i g n i f i c a n t  d i f f e rences  i n  e i t h e r  alpha 

o r  beta a c t i v i t y .  Simi l a r l y ,  comparisons between on-s i te  and o f f - s i t e  s o i  1 
samples and those o f  upper B e l l  Creek stream bed show no s i g n i f i c a n t  

d i f f e rences .  

The SSFL s i t e  sur face water and the  ambient a i r  r a d i o a c t i v i t y  concentra- 

t i o n  guide values selected f o r  each s i t e  a re  t h e  most r e s t r i c t i v e  l i m i t s  f o r  

those rad ionuc l ides  c u r r e n t l y  i n  use a t  Rocketdyne f a c i l i t i e s  and should n o t  

be taken t o  i n d i c a t e  the  i d e n t i f i c a t i o n  o f  these rad ionuc l ides  i n  t h e  samples. 

R a d i o a c t i v i t y  concent ra t ion  guide values are  those concent ra t ion  l i m i t s  adop- 

ted  by DOE, Nuclear Regulatory Commission (NRC), and the  S ta te  o f  C a l i f o r n i a  

as maximum permiss ib le  concentrat ions (MPCs) f o r  uncont ro l led  areas. These 

values a re  es tab l ished i n  10 CFR 20, C a l i f o r n i a  Admin is t ra t i ve  Code T i t l e  17, 

and DOE Order 5480.1A. The MPC values are  dependent on the  rad ionuc l i de  and 

i t s  behavior as a so lub le  o r  an i n s o l u b l e  ma te r i a l .  For comparison w i t h  re- 

s u l t s  o f  environmental and e f f l u e n t  moni tor ing,  t he  s i n g l e  lowest MPC value 

f o r  t he  var ious rad ionuc l ides  present  i s  se lected r a t h e r  than a der ived MPC 

f o r  the  mix ture .  Accordingly,  f o r  SSFL s i t e  sur face water, t h e  guide values 

o f  5 x r C i / m l  a lpha a c t i v i t y  corresponding t o  2 3 9 ~ u  and 3 x 

lo-' y C i / m l  beta a c t i v i t y  corresponding t o  a re  used. 

Ambient a i r  sampling f o r  long- l i ved  p a r t i c u l a t e  alpha and beta rad io -  

a c t i v i t y  i s  performed cont inuous ly  by automatic sequent ia l  samplers loca ted a t  

t he  De Soto and SSFL s i t e s .  A i r  i s  drawn through g lass  f i b e r  f i l t e r s ,  which 

are  analyzed f o r  re ta ined  long- l i ved  r a d i o a c t i v i t y  a f t e r  a minimum 120-h decay 

pe r iod  t h a t  e l im ina tes  n a t u r a l l y  occu r r i ng  sho r t - l i ved  p a r t i c u l a t e  rad io -  

a c t i v i t y  (most radon daughters). The average concentrat ions o f  ambient a i r  

alpha and beta r a d i o a c t i v i t y  f o r  1987 are  presented f o r  t h e  var ious sampler 

l oca t i ons  i n  Table 5. 



TABLE 5 

AMBIENT A I R  RADIOACTIVITY DATA--1987 

Gross Radioactivity Conce rations--Ferntocuries per m3 
(10-74 p C i / h l  I 

Area 
(monthly 

Percent 

Fhxinunr ~ a l  uea Percent 
and Month 
Observed d i e b  

Annual Average 
Value 

and Dispersion Act iv i ty 

A1 pha 
Beta 

De Soto on-s i te 

A1 pha 
Beta 

SSFL on-site 

A1 pha 
Beta 

Alpha 
Beta I SSFL control 

center 

I A l l  locations A1 pha 
Beta 

%ximum value observed for s' l e  sample. 
bGuide pe Soto site: 3 x . 1 0 ' ~ ~ ~ i h l  alpha 3 x . 1 0 - ~ ~  $ihl beta; 10 CFR Appendix 0, CAC 17. 
SSFL site: 6 x 10-14 pCi/ml alpha, 3 x lo-'' pCi/ml beta; 10 CFR 20 Appendix 8, CAC 17, DOE Order 
5480.1A. 

C~~~ = 8.5 x pC i /m l  alpha; i. 1 x 10-l4 pCi/ml beta. 

The guide value o f  6 x p C i / m l  f o r  SSFL s i t e  ambient a i r  alpha 

a c t i v i t y  i s  due t o  work w i t h  unencapsulated plutonium. The value o f  3 x 

lo-' ' p C i / m l  f o r  beta a c t i v i t y  i s  due t o  the presence o f  i n  f i s s i o n  

products i n  i r r ad ia ted  nuclear fue l  a t  the SSFL s i t e .  The guide value o f  3 x 
10-l2 p C i / m l  f o r  De Soto ambient a i r  alpha a c t i v i t y  i s  due t o  p r i o r  work 

w i t h  unencapsulated depleted uranium. The guide value o f  3 x 10-lo p C i / m l  

i s  f o r  6 0 ~ o ,  f o r  which the ambient a i r  beta a c t i v i t y  guide i s  appropriate, 

since i t  i s  the most r e s t r i c t i v e  l i m i t  f o r  any beta-emitt ing radionucl ide i n  

use a t  the De Soto s i t e .  Guide value percentages are no t  presented f o r  s o i l  

. data, since none have been establ ished. 



Figure  5 i s  a  graph of t he  weekly averaged long- l i ved  alpha and beta 

ambient a i r  r a d i o a c t i v i t y  concentrat ions f o r  t he  De Soto and SSFL s i t e s  du r ing  

1987. The d a i l y  data were mathemat ica l ly  smoothed i n  a  moving weekly average 

o f  d a i l y  data f o r  t he  year. The average alpha and beta r a d i o a c t i v i t y  concen- 

t r a t i o n s  f o r  each month a re  i nd i ca ted  by h o r i z o n t a l  bars. The graph shows an 

abrupt  decrease i n  a i rborne r a d i o a c t i v i t y  du r ing  March which i s  due t o  t h e  

movement i n t o  t h e  Southern C a l i f o r n i a  area o f  a  se r ies  o f  in tense raSn 

storms. By the  end o f  May, a c t i v i t y  returned t o  normal l e v e l s  and cont inued 

t o  be genera l l y  constant  o r  s l i g h t l y  inc reas ing  du r ing  the  remainder o f  1987. 

The a c t i v i t y  detected i n  ambient a i r  i s  a t t r i b u t e d  t o  n a t u r a l l y  occu r r i ng  

rad ioac t i ve  ma te r ia l s  and t o  aged f i s s i o n  products from past  atmospheric t e s t s  

o f  nuclear  devices. Radionucl ides  detected i n  a i r  samples c o l l e c t e d  du r ing  

1987 inc lude 7 ~ e  and 4 0 ~  p lus  several  n a t u r a l l y  occu r r i ng  rad ionuc l  ides  

from the  uranium and thor ium se r ies .  While t h e  data f o r  a i rbo rne  alpha a c t i v -  

i t y  a re  nea r l y  a l l  below the  minimum de tec t i on  l e v e l  f o r  a  s i n g l e  sample, 

averaging values from n ine  d a i l y  a i r  samples over seven consecut ive days and 

over calendar months reveal  t he  long-term behavior o f  t h i s  a c t i v i t y .  

Mon i to r ing  o f  ambient r a d i a t i o n  i s  performed w i t h  TLDs. Each dosimeter 

se t  uses two calc ium f l u o r i d e  (CaF2:Mn) low background, bulb-type c h i p  do- 

simeters. The dosimeter sets a re  placed a t  l oca t i ons  on o r  near t h e  perime- 

t e r s  o f  t he  De Soto and SSFL s i t e s .  Each dosimeter, sealed i n  a  l i gh t -p roo f  

energy compensation sh ie ld ,  i s  i n s t a l l e d  i n  a  sealed p l a s t i c  conta iner  mounted 

about 1  m above ground a t  each l oca t i on .  The dosimeters a re  exchanged and 

evaluated q u a r t e r l y .  During t h e  year, 18 on-si t e  TLD moni to r ing  l oca t i ons  

were used. F i ve  a d d i t i o n a l  dosimeter sets, placed a t  l oca t i ons  up t o  10 m i les  

from the  s i t e s ,  a re  s i m i l a r l y  evaluated t o  determine t h e  l o c a l  area o f f - s i t e  

ambient r a d i a t i o n  l e v e l ,  which averaged 16 pR/h f o r  1987. The q u a r t e r l y  and 

annual r a d i a t i o n  exposures and the  equ iva len t  absolute and a l t i t ude -ad jus ted  

annual exposures, and exposure ra tes  determined f o r  each dosimeter l oca t i on ,  

a re  presented i n  Table 6. 



LOCAL AREA RAINFALL OCCURRED ON DAYS INMCATLD BY DOT 
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ALPHA 

Figure 5.  Weekly, Monthly, and Annual Averaged Long-Lived Airborne 
R a d i o a c t i v i t y  a t  the  De Soto and Santa Susana F i e l d  Laborator ies Sites--1987 



TABLE 6 

DE SOT0 AND SSFL SITES--AMBIENT RADIATION 
DOSIMETRY DATA--1987 

TLD 
Location 

Equivalent 
Exposure a t  
1000-f t  ASL 

Quar ter ly  Exposure 
Annual 

Exposure 
(mrem) 

( mrem) 

( mrem) 

De 1; 
Mean value 

SSFL 

Mean value 

0s-5 

Mean value 

a Missing dosimeter; annual exposure estimated from data f o r  three  
quarters.  



~ u r i n g  the second, t h i r d ,  and four th  quarters o f  1987, TLD exposure data 

were e r r a t i c a l l y  higher than expected f o r  the on-site and a lso  f o r  the o f f -  

s i t e  dosimeters. Although no spec i f i c  causes f o r  the inconsistent  and higher 

values f o r  these quarters have been i den t i f i ed ,  and since the higher r esu l t s  

are noted f o r  the o f f - s i t e  dosimeters as we l l  as the on-site dosimeters, the 

higher values are a t t r i bu ted  t o  an i n te rm i t t en t  b ias i n  the dosimeter readout 

instrumentat ion. Results observed f o r  the f ou r t h  quarter  showed fewer e r r a t i c  

values. Improvements i n  dosimeter c a l i b r a t i o n  methods, f i e l d  deployment and 

storage condit ions, and i n  evaluat ing and recording spec i f i c  rad ia t ion  

response charac te r i s t i cs  f o r  each dosimeter are being implemented. 

Table 6 shows t ha t  rad ia t ion  exposures and equivalent annual exposure 

rates monitored on-site are near ly  i den t i ca l  t o  l eve l s  monitored a t  the f i v e  

widely separated o f f  - s i  t e  locat ions.  These data r e f l e c t  natura l  background 

rad ia t ion  from cosmic rad ia t ion,  radionucl ides i n  the s o i l ,  radon and thoron 

i n  the atmosphere, and l oca l  rad ioact ive f a l l ou t .  Local ly, the natura l  back- 

ground rad ia t ion  l eve l  as measured by these dosimeters i s  about 100 mrem/year 

(1  mSv/year) . The small v a r i a b i l i t y  observed i n  the data i s  a t t r i b u t e d  t o  

d i f ferences i n  e levat ion and geologic condit ions a t  the various dosimeter 

locat ions.  The a l t i t u d e  range f o r  the dosimeter locat ions i s  from about 

875-ft  ASL (above sea leve l )  a t  the De Soto s i t e  t o  a maximum o f  about 1900-ft 

ASL f o r  one o f  the SSFL dosimeters. When normalized t o  a spec i f i c  a l t i t u d e  by 

ad just ing the measured value by an a l t i t u d e  adjustment f ac to r  equal t o  15 mR/ 
1000-ft e levat ion di f ference, derived rad ia t ion  exposures f o r  a l l  locat ions 

are essen t ia l l y  iden t i ca l .  The 1987 averaged exposure values adjusted t o  

1000-ft ASL are 127 + 11 mR f o r  the De Soto s i t e ,  146 + 14 mR f o r  the SSFL 

s i te ,  and 138 + 17 mR f o r  the o f f - s i t e  con t ro l  dosimeters. 

Supplementary measurements o f  ambient rad ia t ion  leve ls  w i t h  high-pres- 

sure ion  chamber (HPIC) monitors are made a t  two locat ions a t  the SSFL s i t e .  

The HPIC values f o r  1987 were equivalent t o  annual exposures o f  106 mR (1  .O6 

mSv/year) f o r  the Bui ld ing 207 monitor and 101 mR (1.01 mSv/year) f o r  the  

Bui ld ing 363 monitor. These values are i n  good agreement w i t h  r esu l t s  f o r  
I nearby TLD locat ions f o r  the year. 



For independent mon i to r ing  o f  r a d i a t i o n  l e v e l s  i n  t h i s  area, t h e  Radio- 

l o g i c  Heal th Sect ion o f  t he  S ta te  o f  C a l i f o r n i a  Department o f  Heal th Services 

provides packages conta in ing  ca lc ium s u l f a t e  (CaS04) dosimeters f o r  place- 

ment i n  t he  f i e l d  deployment conta iners  used f o r  t he  bu lb  dosimeters. The 

Sta te  dosimeters a re  returned t o  t h e  Radiologic Heal th Sect ion f o r  eva lua t i on  

by a vendor labora tory .  Data f o r  these TLDs, 'placed a t  e i g h t  Rocketdyne 

dosimeter loca t ions ,  both on-s i te  and o f f - s i t e ,  were n o t  a v a i l a b l e  f rom the  

s t a t e  f o r  i n c l u s i o n  i n  t h i s  r e p o r t  a t  t he  t ime o f  p u b l i c a t i o n .  

During 1987, Rocketdyne p a r t i c i p a t e d  i n  t he  U.S. DOE-sponsored Environ- 

mental Dosimeter Mini- Intercomparison Pro jec t .  This  p r o j e c t  invo lved exposure 

o f  sets o f  TLDs t o  
137 60 

Cs and t o  Co r a d i a t i o n  t o  evaluate a discrepancy 
137 

noted i n  r e s u l t s  repor ted by var ious l a b o r a t o r i e s  us ing  o n l y  Cs as c a l i -  

b r a t i o n  source f o r  pe r iod i c  DOE-sponsored dosimeter intercomparison p ro jec ts .  

The r e s u l t s  o f  Rocketdyne p a r t i c i p a t i o n  i n  t he  p r o j e c t  were n o t  a v a i l a b l e  f o r  

i n c l u s i o n  i n  t h i s  r e p o r t  a t  the  t ime o f  pub l i ca t i on .  

B. NONRADIOACTIVE MATERIALS--1987 

Processed wastewater and most o f  t he  c o l l e c t e d  sur face r u n o f f  discharged 

from the  SSFL s i t e  f lows t o  Rocketdyne r e t e n t i o n  pond R-2A. Water samples 

from the  pond a re  analyzed f o r  var ious cons t i tuents ,  as requ i red  by t h e  Re- 

g iona l  Water Q u a l i t y  Contro l  Board, f o r  each discharge t o  B e l l  Canyon. Such 

discharges a re  normal ly  done o n l y  as a r e s u l t  o f  excessive r a i n f a l l  r u n o f f .  

During 1987, o n l y  s i x  o f f - s i t e  discharges f rom pond R-2A occurred, due t o  a 

r e l a t i v e l y  d r y  year. The r e s u l t s  o f  t h e  analyses f o r  each discharge du r ing  

1987 a re  presented i n  Table 7. 



TABLE 7 
NONRADIOACTIVE CONSTITUENTS I N  WASTEWATER DISCHARGED TO UNCONTROLLED AREAS--1987 

(Analysis Results f o r  Wastewater Discharged from Pond R-2A t o  
B e l l  Creek on Date Indicated--Sample S t a t i o n  W-12) 

Constituent 

Total dissolved sol ids (ng/ll) 

Chloride (mg/l) 

Sulfate (mg/P) 

Suspended sol ids (mg/l) 

Settleable sol ids (mg/L) 

m5 (mg/L) 

Oil and grease (mg/ll) 

Turbidity (TU) 

Fluoride (mg/ll) 

Boron ( q / L )  

Residual chlorine (mg/ll) 

Surfactants ( W S )  

pH 

Rainfall (an) 

Estimated rainfall runoff (m3) 

Release volume (m3) 

January 5 

Result 

318 

3 1 

86 

56 

0.1 

8 

5 

56 

0.1 

0.1 

0.04 

0.02 

7.8 

- 
Guide 

(X I  - 
29.8 

18.7 

17.3 

- 
33.3 

20.0 

33.3 

- 
10.0 

10.0 

40.0 

10.0 - 

Guide 
(X I  

33.5 

20.7 

28.7 

- 
33.3 

26.7 

33.3 

- 
10.0 

10.0 

40.0 

4.0 

October ~3~ 

Result 

283 

28 

52 

20 

0.1 

6 

5 

25 

0.1 

0.1 

0.04 

0.05 

8.5 

- 
Result 

- 
Guide 

(X I  

37.9 

26.7 

30.3 

- 
50.0 

16.7 

0.7 

10.0 

10.0 

40.0 

10.0 - 

Guide 

28.7 

Mveer za 

Result Resul t 

360 

39 

103 

52 

0.3 

2 

5 

67 

0.1 

0.1 

0.04 

0.025 

- 
Guide 

( X I  

27.6 

12.0 

21.3 

- 
66.7 

16.7 

33.3 

- 
20.0 

10.0 

40.0 

5.0 - 

Guide 
(XI 

37.9 

26.0 

34.3 

- 
100.0 

6.7 

33.3 

- 
10.0 

10.0 

40.0 

5.0 

a~ainfall-related discharge. 

7.8 

9.02 

86,184 

13,415 



I V .  ENVIRONMENTAL MONITORING PROGRAM 

A. DESCRIPTION 

A program o f  s o i l  and vegeta t ion  sample c o l l e c t i o n  and ana lys i s  f o r  

r a d i o a c t i v i t y  was begun i n  1952 i n  t h e  Downey, C a l i f o r n i a  area where t h e  nu- 

c l e a r  research and development work o f  t he  predecessor company t o  Rocketdyne 

was i n i t i a l l y  located.  Environmental sampling was subsequently extended t o  

the  then proposed Sodium Reactor Experiment (SRE) s i t e  i n  t he  Simi H i l l s  i n  

May 1954. I n  add i t i on ,  sampling was begun i n  the  Burro F l a t s  area, southwest 

o f  SRE, where o ther  nuclear  i n s t a l l a t i o n s  were planned and a re  c u r r e n t l y  i n  

operat ion.  The Downey area survey was terminated when nuc lear  a c t i v i t i e s  were 

re loca ted t o  Canoga Park i n  1955. A f t e r  review o f  t h e  needs and r e s u l t s  o f  

t he  environmental mon i to r ing  program, sampling o f  vegetat ion f o r  r a d i o a c t i v i t y  

ana lys is  was terminated and the  sampling frequency f o r  s o i l  was reduced t o  

q u a r t e r l y  i n  1986. Although the  reduct ion  i n  t he  number o f  on-s i te  s o i l  sam- 

p les  taken annual ly  i s  s i g n i f i c a n t ,  t h e  number o f  o f f - s i t e  s o i l  samples taken 

annual ly  remains the  same. Table A-1 shows t h a t  t he  1987 averaged values f o r  

s o i l  a c t i v i t y  compares w e l l  w i t h  values f o r  p r i o r  years. The pr imary purpose 

o f  t he  envi ronmental mon i to r ing  program i s  t o  adequately survey envi  ronmental 

r a d i o a c t i v i t y  t o  ensure t h a t  Rocketdyne nuclear  operat ions do n o t  c o n t r i b u t e  

s i g n i f i c a n t l y  t o  environmental r a d i o a c t i v i t y .  The l o c a t i o n s  o f  sampling sta-  

t i o n s  a re  shown i n  Figures 6 through 8 and l i s t e d  i n  Table 8. 

0 .  SAMPLING AND SAMPLE PREPARATION 

1. S o i l  

S o i l  i s  analyzed f o r  r a d i o a c t i v i t y  t o  moni tor  f o r  any s i g n i f i c a n t  i n -  

crease i n  r a d i o a c t i v e  depos i t i on  by f a l l o u t  from a i rbo rne  r a d i o a c t i v i t y .  

Since s o i  1 i s  na tu ra l  l y  r a d i o a c t i v e  and has been contaminated by atmospheric 

t e s t i n g  o f  nuc lear  weapons, a general background l e v e l  o f  r a d i o a c t i v i t y  

e x i s t s .  The data are  monitored f o r  increases beyond the  n a t u r a l  v a r i a b i l i t y  
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TABLE 8 

SAMPLING LOCATION DESCRIPTION 
(Sheet 1 o f  5) 

S t a t i o n  

S-1 

5-2 

S-3 

S-4 

S-5 

S-6 

S-10 

S-12 

S-13 

S-14 

S-19 

S-24 

5-25 

S-26 

S-27 

S-28 

S-31 

S-40 

5-41 

S-42 

S-47 

S-51 

S-52 

S-53 

Locat ion 

SSFL S i t e ,  B u i l d i n g  143, southeast s ide  

SSFL S i te ,  B u i l d i n g  143, eas t  s ide  

SSFL S i te ,  B u i l d i n g  064, n o r t h  park ing  l o t  area 

SSFL S i te ,  B u i l d i n g  020, a t  west fence 

SSFL S i te ,  B u i l d i n g  363, east  park ing  l o t  area 

SSFL S i te ,  I n t e r i m  Retent ion Pond, south s ide  

SSFL S i t e  Access Road, a t  upper mobi le home park entrance 

SSFL S i t e ,  B u i l d i n g  093, a t  reac to r  b u i l d i n g  driveway 

SSFL S i te ,  above SRE Retent ion Pond 

SSFL S i te ,  B u i l d i n g  028, upper park ing  l o t  area 

SSFL S i t e  Entrance, Woolsey Canyon 

De Soto S i te ,  B u i l d i n g  104, eas t  s ide  

De Soto Avenue and Plummer St ree t ,  southeast corner  

Mason Avenue and Nordhoff S t ree t ,  southeast corner  

De Soto Avenue and Parthenia S t ree t ,  nor theas t  corner  

Canoga Avenue and Nordhoff S t ree t ,  northwest corner  

Simi Val ley,  Alamo Avenue and Sycamore Road, southeast 
corner  

Agoura - Kanan Road and Ventura Freeway a t  Frontage Road 

Calabasas - Parkway Calabasas and Ventura Freeway a t  
Frontage Road 

SSFL S i t e ,  B u i l d i n g  886, a t  o l d  sodium disposal  f a c i l i t y  
gate 

Chatsworth Reservoi r  S i t e  North Boundary a t  n o r t h  gate 

SSFL S i te ,  B u i l d i n g  029, a t  driveway 

SSFL S i te ,  Burro F l a t s  Drainage Contro l  Sump, G S t r e e t  
and 17th  S t r e e t  

SSFL S i te ,  Pond R-2A 

Frequency 
0 f 

Samp 1  i nga 



TABLE 8 

SAMPLING LOCATION DESCRIPTION 
(Sheet 2  o f  5) 

S ta t ion  Location 

SSFL Si te ,  Pond R-2A (Pond Bottom Mud), nor th  s ide 

SSFL S i te ,  F  S t ree t  and 24th St reet  

SSFL Si te ,  J Street ,  south o f  Bu i ld ing  055 exhaust stack 

SSFL Si te ,  Bu i ld ing  353, south o f  road 

SSFL Si te ,  Test Area CTL 4, entrance, east s ide 

SSFL Si te ,  Pond R-2A, northwest s ide 

Simi Valley, east end o f  Alamo Avenue 

SSFL Si te ,  near south boundary, Be1 1  Creek Weir, We1 1  9 

SSFL S i t e  I n t e r i m  Retention Pond, south s ide 

SSFL S i t e  Domestic Water, Bu i ld ing  003, washroom faucet 

SSFL S i t e  Domestic Water, Bu i ld ing  363, washroom faucet 

SSFL Si te ,  Pond R-2A, no r th  s ide 

De Soto S i te ,  Bu i ld ing  104, washroom faucet 

SSFL Si te ,  Pond R-2A, discharge t o  B e l l  Creek 

De Soto S i te ,  Bu i ld ing  102 roof  

De Soto S i te ,  Bu i ld ing  104 roof  

SSFL Si te ,  Bu i ld ing  100, east s ide 

SSFL Si te ,  Bu i ld ing  011, west s ide 

SSFL Si te ,  Bu i ld ing  600, Sewage Treatment Plant, 
no r th  s ide 

SSFL Si te ,  Bu i ld ing  207, Secur i ty  Control Center, 
nor th  s ide 

SSFL Si te ,  Bu i ld ing  074, south s ide 

SSFL S i te ,  Bu i ld ing  163, Box Shop a t  east s ide 

SSFL Si te ,  Bu i ld ing  363, west s ide 

SSFL Si te ,  Bu i ld ing  100, east s ide - 7-day sampler 



TABLE 8  

SAMPLING LOCATION DESCRIPTION 
(Sheet 3 o f  5) 

t a t i o n  Locat ion 

n-Site--De Soto - Ambient Rad ia t ion  Dosimeter Locat ions (TLD) 

De Soto S i te ,  south o f  B u i l d i n g  102 

De Soto S i t e ,  west boundary i n s i d e  water supply enclosure 
(S ta te  o f  C a l i f o r n i a  TLD Locat ion Number 2) 

De Soto S i te ,  Guard Post 1, B u i l d i n g  102 

De Soto S i te ,  nor theas t  corner  o f  storage yard fence 

De Soto S i te ,  n o r t h  boundary a t  park ing  l o t  e n t r y  

De Soto S i te ,  east  boundary, southeast corner  o f  fence 
(Sta te  o f  C a l i f o r n i a  TLD Locat ion Number 1)  

De Soto S i t e ,  south boundary i n  park ing  l o t  telephone 
po le  s tay  

De Soto S i t e  Guard Post 4, southwest corner  o f  B u i l d i n g  
101 (S ta te  o f  C a l i f o r n i a  TLD Locat ion Number 7 )  

n-Site--SSFL - Ambient Rad ia t ion  Dosimeter Locat ions (TLD) 

SSFL S i t e ,  B u i l d i n g  114 on telephone po le  

SSFL S i t e ,  SRE Retent ion Pond on pump motor c o n t r o l  panel 

SSFL S i t e ,  E l e c t r i c  Substat ion 719 on boundary fence 
(Sta te  o f  C a l i f o r n i a  TLD Locat ion Number 3) 

SSFL S i te ,  west boundary on H S t r e e t  

SSFL S i t e ,  southwest boundary a t  p roper ty  l i n e  gate 

SSFL S i te ,  B u i l d i n g  854 (S ta te  o f  C a l i f o r n i a  TLD 
Locat ion Number 4) 

SSFL S i te ,  B u i l d i n g  363, n o r t h  s ide  on HPIC moni to r  
(S ta te  o f  C a l i f o r n i a  TLD Locat ion Number 8) 

SSFL S i te ,  Sodium Disposal F a c i l i t y  no r th  boundary 

SSFL S i t e ,  Radioact ive Ma te r ia l s  
Disposal F a c i l i t y ,  nor theas t  boundary 

SSFL S i te ,  B u i l d i n g  600, Sewage Treatment P lan t  

Frequency 
o f  

Samp 1  i nga 



TABLE 8 

SAMPLING LOCATION DESCRIPTION 
(Sheet 4 of  5) 

S ta t ion Location 

O f f  -S i  t e  (TLDL 

a ~ o d e  - 
s 
W 
A 
TLD 
D 
M 
Q 
S 
C 

Of f -s i te ,  Northridge, approximately Oakdale Avenue and 
Lassen St reet  (State o f  Ca l i f o rn i a  TLD Location Number 5)  

Off -s i te,  S i m i  Valley, approximately Tapo Canyon and 
Walnut Streets 

Off-s i te,  San Fernando Valley, Northridge, approximately 
Plumner St reet  and Vanalden Avenue 

Of f -s i te ,  S i m l  Valley, approximately Tapo Canyon'and 
Walnut Streets 

Off-s i te,  Simi Valley, approximately east Los Angeles 
Avenue and Stow St reet  (State of Ca l i fo rn ia  TLD Location 
Number 6) 

High-pressure Ion Chamber (HPIC)  Ambient Radiat ion 
Monitor a t  Bu i ld ing 207, nor th  side 

High-pressure Ion  Chamber (HPIC) Ambient Radiat ion 
Monitor a t  Bu i ld ing 363, nor th  side 

D e s c r i ~ t i o n  

S o i l  sample s ta t i on  
Water sample s ta t i on  
A i r  sampler s t a t i on  
Thermoluminescent dosimeter 
Da i l y  sample 
Monthly sample 
Quar te r l y  sample 
Semiannual sample 
Continuous 

-- 

Frequency 
0 f 

Sampl i nga 



TABLE 8 

SAMPLING LOCATION DESCRIPTION 
(Sheet 5 o f  5) 

GROUNDWATER SAMPLING STATIONS 
DEEP AND SHALLOW TEST AND PRODUCTION WELLS 

(Sampled Q u a r t e r l y  o r  Seasonally Depending on 
Groundwater Recharge) 

Desc r ip t i on  o f  General Locat ion 

On-s i t e  : 

On-s i t e  : 

On-si t e  : 

On-s i t e  : 

On-site: 

On-site: 

On-site: 

On-site: 

On-site: 

On-site: 

On-s i t e  : 

On-s i t e  : 

Of f - s i t e :  

O f f - s i t e :  

O f f - s i t e :  

O f f - s i t e :  

O f f - s i t e :  

O f f - s i t e :  

O f f - s i t e :  

O f f - s i t e :  

O f f - s i t e :  

O f f - s i t e :  

On-si t e :  

On-site: 

On-si t e :  

On n o r t h  boundary 

1500 f t  f rom southeast boundary 

2500 f t  from n o r t h  boundary 

550 f t  from n o r t h  boundary 

300 f t  east  o f  S i l v e r n a l e  Reservoi r  

1500 f t  east  o f  S i l v e r n a l e  Reservoi r  

1000 f t  south o f  Pond R-2A i n  drainage channel 

1000 f t  from n o r t h  boundary 

2500 f t  f rom northwest boundary 

800 f t  from n o r t h  boundary 

200 f t  from n o r t h  boundary 

On nor theast  boundary 

1350 f t  from s i t e  n o r t h  boundary 

1750 f t  from s i t e  northwest boundary 

1100 f t  from s i t e  northwest boundary 

1100 f t  f rom s i t e  northwest boundary 

1100 f t  from s i t e  northwest boundary 

1750 f t  from s i t e  n o r t h  boundary (Spr ing)  

4250 f t  from s i t e  n o r t h  boundary 

900 f t  from s i t e  east  boundary 

2900 f t  f rom s i t e  nor theas t  boundary 

800 f t  from s i t e  nor theast  boundary 

4400 f t  f rom east  boundary 

860 f t  from n o r t h  boundary 

1000 f t  f rom n o r t h  boundary 

WS SSFL on-s i te  water supply w e l l  ( d r i l l e d  before 1960) 
OS O f f - s i t e  water w e l l  f o r  ground water mon i to r ing  
RS SSFL on-s i te  shal low zone ground water mon i to r ing  w e l l .  



of t h i s  background. For most radionucl ides, gross alpha and beta rad ioac t i  v- 

i t y  measurements are adequate f o r  t h i s  purpose. Chemically spec i f i c  analyses 

are performed f o r  plutonium t o  provide improved s e n s i t i v i t y .  

Surface s o i l  types ava i lab le  f o r  sampling range from decomposed g ran i te  

t o  c lay  and loam. Samples are taken from the upper 1 cm o f  undisturbed ground 

surface f o r  gross r a d i o a c t i v i t y  analysis and t o  a depth o f  5 cm f o r  plutonium 

analysis. The so l1  samples are packaged i n  paper containers and returned t o  

the laboratory f o r  analysis. - 

Sample preparation o f  s o i l  f o r  gross r a d i o a c t i v i t y  determination consists 

o f  t r ans fe r r i ng  the s o i l s  t o  Pyrex beakers and dry ing them i n  a muf f le  furnace 

a t  about 500•‹C f o r  8 h. A f t e r  cooling, the s o i l  i s  sieved t o  obtain uniform 

p a r t i c l e  size. Two-gram a l iquo ts  of the sieved s o i l  a re  weighed i n t o  s ta in-  
1 

less-steel planchets. The s o i l  i s  wetted i n  the planchet w i t h  alcohol, evenly 

d i s t r i bu ted  t o  obtain uniform sample th ickness,dr ied,  and counted f o r  alpha 

and beta rad ia t ion.  

Soi 1 plutonium analysis i s  performed usfng a chemically spec i f i c  method 

by a c e r t i f i e d  independent t es t i ng  laboratory according t o  the guide1 ines 

spec i f ied i n  the U.S. NRC Regulatory Guide 4.5 t i t l e d  YUeasurements o f  Radio- 

nucl ides i n  the Environment--Sampling and Analysis o f  Plutonium i n  Soi l . "  

Surface and supply water samples are obtained monthly a t  the De Soto and 

SSFL s i t es  and from upper B e l l  Creek dur ing periods o f  o f f - s i t e  discharge due 

t o  r a i n f a l l .  The water i s  drawn i n t o  1 - l i t e r  polyethylene bo t t l es  and trans- 

fe r red  t o  the laboratory. 

F i  ve-hundred-mi 11 i 1 i t e r  volumes o f  water are evaporated t o  dryness i n  

c r y s t a l l i z i n g  dishes a t  about 90•‹C. The residual  s a l t s  are redissolved i n t o  

d i s t i l l e d  water w i t h  d i l u t e  n i t r i c  acid, t ransferred t o  planchets, d r ied  under 

heat lamps, and counted f o r  alpha and beta rad ia t ion.  



3. Ambient A i r  

A i r  sampling i s  performed c o n t i n u a l l y  a t  t he  De Soto and SSFL s i t e s  w i t h  

a i r  samplers opera t ing  on 24-h sampling cyc les.  Ai rborne p a r t i c u l a t e  rad io -  

a c t i v i t y  i s  c o l l e c t e d  on g lass f i b e r  f i l t e r s ,  which are  au tomat i ca l l y  changed 

d a i l y  a t  the  end o f  each sampling per iod  (midnight) .  The samples a re  counted 

f o r  alpha and beta r a d i a t i o n  f o l l o w i n g  a minimum 120-h decay per iod.  The vo l -  
3 ume o f  a t y p i c a l  d a i l y  ambient a i r  sample i s  about 25 m . 

C.  COUNTING AND CALIBRATION 

Environmental s o i l ,  water, and ambient a i r  samples a r e  counted f o r  alpha 

and beta r a d i a t i o n  w i t h  a low-background gas f l o w  p ropo r t i ona l  count ing system. 

The system i s  capable o f  s imultaneously count ing both alpha and beta rad ia -  

t i o n .  The sample-detector c o n f i g u r a t i o n  provides a nea r l y  2n geometry. The 

thin-window de tec to r  i s  c o n t i n u a l l y  purged w i t h  argon/methane count ing gas. A 

p reset  t ime mode o f  opera t ion  i s  used f o r  a l l  samples. The lower l i m i t s  o f  

de tec t i on  shown i n  Table 9 a re  those f o r  a s i n g l e  sample determined by us ing  

t y p i c a l  values f o r  count ing t ime, system e f f i c i e n c i e s  f o r  de tec t i ng  alpha and 

beta r a d i a t i o n ,  background count ra tes  (approximately 0.05 cpm alpha and 

1.0 cpm beta) ,  and sample s ize .  These l i m i t s  o f  d e t e c t a b i l i t y ,  f o r  s i n g l e  

samples, a re  ca l cu la ted  according t o  U.S. NRC Regulatory Guide 4.16, and 

assure a 95% p r o b a b i l i t y  t h a t  t he  measured a c t i v i t y  would be i d e n t i f i e d  as 

"above background. 'I 

Counting system e f f i c i e n c i e s  a re  determined r o u t i n e l y  wl  t h  "TC, 3 6 ~ ~ ,  

2 3 0 ~ h ,  2 3 5 ~ ,  and 2 3 9 ~ u  standard sources and w i t h  4 0 ~ ,  i n  t he  form o f  standard 

reagent-grade KC1, which i s  used t o  s imulate s o i l ,  and w i t h  s o i l  con ta in ing  

known amounts o f  h i g h l y  enriched uranium. 



TABLE 9 

LOWER LIMITS OF DETECTION (LLDs) 
-- 

Samp 1 e 

Soi 1 

water 

A i r  

A c t i v i t y  

A1 pha 

Beta 

A1 pha 

Beta 

A1 pha 

Beta 

S e l f  -absorpt ion standards f o r  beta count ing are  made. by d i v i d i n g  sieved 

KC1 i n t o  samples t h a t  increase I n  mass by 200- increments, from 100 t o  

3000 mg. The samples are  placed i n  planchets of t h e  type used f o r  environ- 

mental samples and are  counted. The r a t i o  o f  sample a c t i v i t y  t o  t h e  observed 

n e t  count r a t e  f o r  each sample i s  p l o t t e d  as a f u n c t i o n  o f  sample mass and a 

smooth curve i s  drawn through these po in ts .  The c o r r e c t i o n  f a c t o r  ( r a t i o )  

corresponding t o  t h e  mass o f  environmental samples i s  then obtained from t h e  

graph. The product  o f  t h e  c o r r e c t i o n  f a c t o r  and t h e  n e t  sample count r a t e  

y i e l d s  t h e  sample a c t i v i t y  (dpm). This method has been proven usable by 

app ly ing  i t  t o  various-sized a l i q u o t s  of un i fo rmly  mixed environmental samples 

and observing t h a t  t he  r e s u l t a n t  s p e c i f i c  a c t i v i t i e s  f e l l  w i t h i n  t h e  expected 

s t a t i s t i c a l  count ing e r ro r ,  showing the  absence o f  any systematic b ias.  

Since the  observed r a d i o a c t i v i t y  i n  environmental samples p r i m a r i l y  re-  

s u l t s  from na tu ra l  sources and i s  a t  low concentrat ions, no i d e n t i f i c a t i o n  o f  

cons t i t uen t  rad ionuc l ides  i s  done f o r  each sample. However, c o l l e c t e d  samples 

a re  composited f o r  gamma spectrometry of accumulated sample mater ia ls .  The 

de tec t i on  o f  s i g n i f i c a n t  l e v e l s  o f  r a d i o a c t i v i t y  would lead t o  an inves t iga-  

t i o n  o f  t he  rad ioac t i ve  ma te r ia l  involved, t h e  sources, and t h e  poss ib le  

causes. 



D. NONRADIOACTIVE MATERIALS 

The Rocketdyne D i v i s i o n  o f  Rockwell I n t e r n a t i o n a l  Corporat ion has f i l e d  a 

Report o f  Waste Discharge w i t h  the  C a l i f o r n i a  Regional Water Q u a l i t y  Contro l  

Board and has been granted a Nat iona l  P o l l u t a n t  Discharge E l i m i n a t i o n  System 

permi t  t o  discharge wastewater, pursuant t o  Sect ion 402 o f  t h e  Federal Water 

P o l l u t i o n  Contro l  Act. The permit .  NPDES No. CA0001309, which became e f fec -  

t i v e  27 September 1976, was renewed w i t h  minor changes e f f e c t i v e  17 September 

1984. This  permi t  covers discharge o f  over f low and storm r u n o f f  from water 

rec lamat ion r e t e n t i o n  ponds i n t o  B e l l  Creek. Discharge genera l l y  occurs on l y  

du r ing  and immediately a f t e r  per iods o f  heavy r a i n f a l l  o r  du r ing  extended 

per iods o f  rocket  engine t e s t i n g  t h a t  re lease l a r g e  amounts o f  coo l i ng  water 

t o  the  ponds. 

Only one o f  t h e  r e t e n t i o n  ponds receives i n f l u e n t  from t h e  nuc lear  

opera t ing  areas o f  the  SSFL s i t e .  I t  i s  I d e n t i f i e d  as r e t e n t i o n  pond R-2A, 

Water Sample S t a t i o n  W-12 i n  Table 8. 

The i n f l u e n t  inc ludes sewage t reatment  p l a n t  o u t f a l l  and sur face runo f f  

water. Grab-type water samples taken a t  t h e  r e t e n t i o n  pond p r i o r  t o  a d i s -  

charge are  analyzed by a C a l i f o r n i a  S ta te  c e r t i f i e d  a n a l y t i c a l  t e s t i n g  labora- 

t o r y  f o r  nonradioact ive chemical c o n s t i t u t e n t s  and f o r  r a d i o a c t i v i t y .  The 

s p e c i f i c  cons t i t uen ts  analyzed f o r ,  and t h e i r  respect ive  l i m i t a t i o n s  i n  d i s -  

charged wastewater, a re  presented i n  Appendix C. Wastewater o r i g i n a t i n g  f rom 

f a c i l i t i e s  loca ted throughout the  SSFL s i t e  i s  c o l l e c t e d  a t  t h e  r e t e n t i o n  

pond. The p o i n t  o f  o r i g i n  o f  smal l  amounts o f  most nonradioact ive c o n s t i t -  

uents normal ly  found i n  wastewater i s  d i f f i c u l t  t o  determine. I n  t h e  event o f  

excessive amounts o f  any o f  these ma te r ia l s  i n  wastewater, t h e  o r i g i n  cou ld  be 

determined from the  knowledge o f  f a c i l i t y  operat ions i n v o l v i n g  t h e i r  use. 

I n  a d d i t i o n  t o  t h e  wastewater discharge l i m i t a t i o n s ,  atmospheric p o l l u -  

t a n t  discharge l i m i t a t i o n s  were imposed by t h e  Ventura County A i r  P o l l u t i o n  



control- D i s t r i c t  (APCD) Permit 0271 on two natura l -gas/o i l - f i red sodium 

heaters operated by ETEC. The l i m i t a t i o n s  f o r  1987 are 0.34 tons/year f o r  

react ive organic compounds. 63.89 tons/year f o r  oxides o f  nitrogen. 

1.82 tons/year f o r  par t icu la tes.  20.15 tons/year f o r  oxide o f  su l fu r .  and 

7.23 tons/year f o r  carbon monoxide. Based on fue l  consumption records f o r  

t h i s  f a c i l i t y  dur ing 1987, there was essen t i a l l y  no s i g n i f i c a n t  discharge t o  

the atmosphere i n  comparison w i t h  the discharge l i m i t s .  During 1987, the 

Ventura County APCD permit was renegotiated. r esu l t i ng  i n  less r e s t r i c t i v e  

po l l u t an t  discharge l i m i t a t i o n s  dur ing 1988 f o r  some po l lu tants .  



V. EFFLUENT MONITORING PROGRAM 

E f f l u e n t s  t h a t  may conta in  r a d i o a c t i v e  ma te r ia l  a r e  generated a t  t h e  

Rocketdyne D i v i s i o n  f a c i l i t i e s  as t h e  r e s u l t  o f  operat ions performed under 

con t rac t  t o  DOE, under NRC Special  Nuclear Ma te r i a l s  License SNM-21, and under 

t h e  S ta te  o f  C a l i f o r n i a  Radioact ive M a t e r i a l  License 001 5-70. The s p e c i f i c  

f a c i l i t i e s  a re  i d e n t i f i e d  as Bu i l d ings  020 and 021-022 a t  t h e  Santa Susana 

s i t e ,  SSFL, and B u i l d i n g  104 (p rev ious l y  i d e n t i f i e d  as 004) a t  the  De Soto 

F a c i l i t y .  

A. TREATMENT AND HANDLING 

The o n l y  re lease o f  r a d i o a c t i v i t y  t o  uncont ro l led  areas i s  by way o f  d i s -  

charge t o  t h e  atmosphere. No contaminated l i q u i d s  are  discharged t o  unre- 

s t r i c t e d  areas. 

The l e v e l  o f  r a d i o a c t i v i t y  contained i n  a l l  atmospheric e f f l u e n t s  i s  

reduced t o  the  lowest p r a c t i c a l  value by passing the  e f f l u e n t s  through c e r t i -  

f i e d  h igh -e f f i c i ency  p a r t i c u l a t e  a i r  (HEPA) f i l t e r s .  The e f f l u e n t s  a re  sam- 

p led  f o r  p a r t i c u l a t e  rad ioac t i ve  m a t e r i a l s  by means o f  cont inuously  opera t ing  

stack exhaust samplers a t  the  p o i n t  o f  release. I n  add i t i on ,  stack moni tors 

i n s t a l l e d  a t  Bu i l d ings  020 and 021-022 prov ide  automatic a larm c a p a b i l i t y  i n  

t h e  event o f  t h e  re lease o f  gaseous o r  p a r t i c u l a t e  a c t i v i t y  from B u i l d i n g  020 

and p a r t i c u l a t e  a c t i v i t y  from Bu i l d ings  021-022. The HEPA f i l t e r s  used f o r  

f i l t e r i n g  atmospheric e f f l u e n t s  a re  a t  l e a s t  99.97% e f f i c i e n t  f o r  p a r t i c l e s  

0.3 ~m i n  diameter. P a r t i c l e  f i l t r a t i o n  e f f i c i e n c y  increases f o r  p a r t i c l e s  

above and below t h i s  s ize.  

The average concent ra t ion  and t o t a l  r a d i o a c t i v i t y  i n  atmospheric e f f l u -  

ents t o  uncon t ro l l ed  areas are  shown i n  Table 10. The e f fec t iveness  o f  t h e  

a i r  c leaning systems i s  ev ident  from t h e  f a c t  t h a t  the  atmospheric e f f l u e n t s  

a re  l ess  r a d i o a c t i v e  than i s  t h e  ambient a i r .  The t o t a l  shows t h a t  no s i g n i f -  

i c a n t  q u a n t i t i e s  o f  r a d i o a c t i v i t y  were released i n  1987. 



Location 

104 
r* Sot0 

020 
SSFL 

021-022 
SSFL 

Total 

Mnual average 
d i e n t  a i r  
rd ioac t i v j t y  
concmtrationb 

TABLE 10 

ATMOSPHERIC EMISSIONS TO UNCONTROLLED AREAS--1987 

srpliw 
Approxirate Period Total 

Approximate Larr Annual Maxinu Rddio- 
hissions Limit Observed 

1 . 7 ~ 1 0 8  

5.4 x 108 

aAssuing a l l  radioactivity detfped i s  fnn Rocke nc uclear operations. 
Guide: r* Soto site: 3 x 10- pCih1 alpha. 3 30-fi p C i / n l  beta; CAC-17. 

SSFL site: 6 x 10-14 ~ C i h l  alpha. 3 x 10-11 p C i h l  beta. 10 CFR 20 Appendix 0. CAC-17. and WE Order 
5480.1 C te rX I .  

hve ragd  result for 7 4 y  (200 8 SSFL continuous a i r  r q l e r .  
U t u r a l  radioactivity contained i n  squivalent vo lue  o f  a i r  discharged through exhaust systems after f i l t rat ion. 
Note: A l l  release points m at the stack exit. 

Percent 

w?L 

2.4 x 108 

9.5 x 108 

Percent 
of 

5 les 
?th 

Actlvlty 
QU) 

Alpha 

Beta 

Alpha 

Beta 

Alpha 

Beta 

0.30 

0.31 

0.30 

0.31 

Alpha 

Beta 

0.30 

0.31 

1.72 

4.03 

0.34 

6.96 

1.5 

28.9 

0.10 

50.91 

11.4 

11.3 

1.25 

19.31 

I*bient 

squivalentc 

9.91 

M .70  

Total 

2.9 x 

6.7 x 10-7 

1.811 

3.7 x 104 

2.8 x 10-5 

2.5 x 

1.2 x 10-5 

1 . 7 x 1 0 - ~  

0.05 

0.001 

0.57 

0.02 

- 

28 

0 

56 

0 

- 

0.17 

0.17 

- 
. . 

31 

0 

. - . . 



8. FACILITY DESCRIPTIONS 

1. De Soto S i t e  

a. B u i l d i n g  1 0 4 - - C a l i f o r n i a  S t a t e  L icensed A c t i v i t i e s  

Opera t ions  a t  B u i l d i n g  104 t h a t  may genera te  r a d i o a c t i v e  e f f l u e n t s  con- 

s i s t  o f  .research s t u d i e s  i n  a p p l i e d  p h y s i c s  and p h y s i c a l  c h e m i s t r y .  Only  

a tmospher ic  e f f l u e n t s  a r e  r e l e a s e d  f r o m  t h e  b u i l d i n g  t o  u n c o n t r o l l e d  areas.  

Ma jo r  s u a n t i t i e s  o f  r a d i o n u c l i d e s  p r e s e n t  i n  encapsula ted f o r m  a r e  l i m i t e d  t o  

6 0 ~ o  and ' 3 7 ~ s .  Small amolints o f  i r r a d i a t e d  m e t a l l u r g i c a l  samples Mere 

used f o r  research  plirEoses b u t  mos i  of these  have been removed f r o m  t h e  

f a : i l i t y .  

2. Santa Sosana F i e l d  L a b o r a t o r i e s  S i t e  

a .  a u i l d i n q  020--NRC and C a l i f o r n i a  S t a t e  L icensed A c t i v i t i e s  

Operat ions a t  B u i l d i n g  020 t h a t  may generate  r a d i o a c t i v e  e f f l u e n t s  con- 

s i s t  o f  h o t  c e l l  examina t ion  and d e c l a d d i n g  o f  i r r a d i a t e d  n u c l e a r  f u e l s  and 

examinat ion o f  r e a c t o r  components. Only  atmospher ic e f f l u e n t s  a r e  re leased  

f r o m  t h e  bu i1d i r .g  t o  uncontro:!ed a reas .  The d i s c h a r g e  may c o n t a i n  r a d i o -  

a c t i v e  gases as ve ! l  as p a r t i c u l a t e  m a t e r i a l  depending on t h e  o p e r a t i o n s  b e i n g  

performed and t h e  h i s t o r y  o f  t h e  i r r a d i a t e d  f u e l  o r  o t h e r  mater ia: .  No r a d i o -  

a c t i v e  l i q d i b  p a s t e  i s  re leased  f ram t h e  f a c t l i t y .  R a d i o a c t i v e  m a t e r i a l  han- 

d i e d  i n  unencapSulat?d f o r m  i n  t h i s  f a c i l i t y  i n c l u d e s  t h e  f o l l o w i n g  r a d i o -  

n u c l i d e s :  U ,  Pu, as c c n s t i t t i e n t s  i n  t h e  v a r i o u s  f u e l  m a t e r i a l s ;  and 1 3 7 ~ s ,  

' O j r ,  8 5 ~ r .  and 1 4 7 ~ ~  as mixed f i s s i o n  p roduc ts .  

b .  B u i l d i n g s  021 and 022--DOE C o n t r a c t  A c t i v i t i e s  

Gpera t iocs  a t  B u i l d i n g s  021 and 022 t h a t  may genera te  r a d i o a c t i v e  e f f l u -  

e n t s  c o n s i s t  o f  t h e  p rocess ing ,  packaging,  and temporary  s t o r a g e  o f  l i q u i d  and 

d r y  r a d i o a c t i v e  v a s t e  mate r ia !  f o r  d i s p o s a l .  On ly  a tmospher ic  e f f l a e n t s  a r e  



released from the bu i ld ing  t o  uncontrol led areas. No rad ioact ive l i q u i d  waste 

i s  released from the f a c i l i t y .  Nuclear f u e l  mater ia l  handled i n  encapsulated 

o r  unencapsulated form contains uranium and plutonium plus 1 3 7 ~ s .  'Osr. 

85~r ,  and 1 4 7 ~ m  as mixed f i s s i o n  products. 

C. ESTIMATION OF GENERAL POPULATION DOSE ATTRIBUTABLE TO ROCKETDYNE 
OPERATIONS--1 987 

The Los Angeles basin i s  a  semiarid region whose c l imate i s  con t ro l led  

p r ima r i l y  by the semipermanent Pac i f i c  high-pressure c e l l  t h a t  extends from 

Hawaii t o  the Southern Ca l i f o rn i a  coast. The seasonal changes i n  the pos i t i on  

o f  t h i s  c e l l  g rea t l y  in f luence the weather condit ions i n  t h i s  area. During 

the s u m r  months, the high-pressure c e l l  i s  displaced t o  the north. This 

resu l t s  i n  mostly c lea r  skies w i t h  l i t t l e  p rec ip i ta t ion .  During the winter ,  

the c e l l  moves s u f f i c i e n t l y  southward t o  a l low some Pac i f i c  lows w i t h  t h e i r  

associated f r o n t a l  systems t o  move i n t o  the area. This produces l i g h t  t o  

moderate p rec ip i t a t i on  w i t h  nor ther l y  and northwesterly winds. 

The release of  a i rborne mater ia l  a t  the De Soto s i t e  f o r  sunmter season 

weather condit ions would general ly  be under a  subsidence invers ion i n t o  an 

atmosphere t h a t  i s  t y p i c a l  o f  s l i g h t  neut ra l  t o  lapse condit ions. Nocturnal 

coo l ing inversions. although present, are r e l a t i v e l y  shallow i n  extent. 

During the s u m r .  a  subsidence invers ion i s  present almost every day. The 

base and top o f  t h i s  invers ion usual ly  l i e  below the e levat ion o f  the SSFL 

s i t e .  Thus. any atmospheric release from the SSFL s i t e  under t h i s  condi t ion 

would r e s u l t  i n  Pasqui l l  Type D l o f t i n g  d i f f u s i o n  condit ions above the inver-  

sion and considerable atmospheric dispersion, p r i o r t o  any d i f f u s i o n  through 

the invers ion i n t o  the Simi o r  San Fernando Valleys. I n  the win ter  season. 

the Pac i f ic  high-pressure c e l l  s h i f t s  t o  the south and the subsidence inver-  

sion i s  usual ly  absent. The surface a i r f l o w  i s  then dominated by f r o n t a l  

a c t i v i t y m o v i n g  easter ly  through the area, r esu l t i ng  i n  high-pressure systems 

i n  the Great Basin region. Frontal  passages through the area dur ing win ter  

are general ly  accompanied by r a i n f a l l .  D i f fus ion  charac te r i s t i cs  are h i gh l y  



v a r i a b l e  depending on the  l o c a t i o n  of t h e  f r o n t .  General ly,  a  l i g h t  t o  mod- 

e ra te  southwester ly u i n d  precedes these f r o n t a l  passages, i n t roduc ing  a  s t rong 

onshore f l o w  o f  marine a i r  and producing lapse ra tes  t h a t  a re  s l i g h t l y  

unstable. Wind speeds increase as the  f r o n t a l  systems approach, enhancing 

d i f f u s i o n .  The d i f f u s i o n  c h a r a c t e r i s t i c s  o f  the  f r o n t a l  passage are  lapse 

cond i t ions  w i t h  1  i g h t  t o  moderate n o r t h e r l y  winds. Loca l ly ,  average wind 

speeds f o r  the  var ious s t a b i l i t y  ca tegor ies  range from 0  t o  about 4.4 m/s w i t h  

the  g rea tes t  frequency occur r ing  f o r  winds from the  n o r t h  t o  northwest sec- 

t o r s .  Local popu la t ion  d i s t r i b u t i o n  est imates p ro jec ted  f o r  1987, based on 

t h e  1980 fede ra l  census and on d i r e c t  observat ion o f  nearby residences, f o r  

areas surrounding t h e  SSFL s i t e  and ou t  t o  80 km f o r  1 6  sectors a re  shown i n  

Figures 9  through 11. 

The downwind concent ra t ion  o f  rad ioac t i ve  ma te r ia l  emissions t o  the  

atmosphere dbr ing  1987 from each o f  the  th ree  major Rocketdyne nuclear  f a c i l -  

i t i e s  has been ca!culated w i t h  the  AIRDOS-EPA computer code us ing s i t e -  

s p e c i f i c  I n p u t  data i n c l u d i n g  l o c a l  area windspeed, d i r e c t i o n a l  frequency, and 

s t a b i l i t y  p lus  f a c i l i t y - s p e c i f i c  data such as stack he igh ts  and exhaust a i r  

v e l o c i t y .  

l o  determine the  maximum poss ib le  r a d i o a c t i v i t y  concentrat ions a t  t h e  

s i t e  boundary l o c a t i o n  nearest t o  each re lease p o i n t  and a t  the  nearest r e s i -  

dence, a  mean u i n d  speed o f  2.2 m/s f o r  each s t a b i l i t y  c lass  was assumed and 

used t o  evaluate the  plume c e n t e r l i n e  (maximum) concentrat ions toward the  sec- 

t o r  i n  which those l oca t i ons  l i e .  The 80-km concentrat ion was ca l cu la ted  f o r  

the  greates t  wind frequency, which i s  toward a  n o r t h e r l y  d i r e c t i o n .  The con- 

c e n t r a t i o n  est imates are shown i n  Table 11, and both  i n t e r n a l  and ex te rna l  

r a d i a t i o n  dose est imates a r e  shown i n  Table 12.  The i n t e r n a l  dose ca lcu la -  

t i o n s  i n  Table 12 assume a  constant  unshel tered exposure, adjusted f o r  wind 

d i r e c t i o n  frequency, throughout t h e  year and the re fo re  considerably over- 

est imate t h e  ac tua l  annua!-averaged doses a t  t h e  nearest boundary and nearest  

residence. The ex terna l  dose c a l c u l a t i o n s  assume t h a t  d i f f e rences  i n  TLD 

readings represent t r u e  d i f f e rences  i n  l o c a l  exposure. These d i f f e rences  are  



Figure  9. Santa Susana F i e l d  Laborator ies Site-Centered 
Demography t o  8 km Distance 



Figure  10. Santa Susana F i e l d  Laborator ies Site-Centered 
Demography t o  1b km Distance 



SCALE 

Figure 11. Santa Susana F ie ld  Laboratories Site-Centered 
Demography t o  80 km Distance 

(heavi ly populated areas are shown by shading) 



F a c i l i t y  

WlO4 

8/020 

8/022 

a~ssume ; = 2.2 m/s average wind speed, wind d i r e c t i o n  averaged f o r  f u l l  
year. 

TABLE 11 

MAXIMUM DOWNWIND PLUME CENTERLINE CONCENTRATIONS 
OF ATMOSPHERIC EMISSIONS--1987 

I I 

i Downwind Concentrat ion 

extrapolated t o  the  boundary and nearest residence us ing  an inverse  square 

d is tance r e l a t i o n  from an assumed source o f  r a d i a t i o n .  

Release 
Rate 

(Ci /year)  

Except f o r  t h e  nearest boundary l i n e  exposure f o r  t h e  Radioact ive Mate- 

r i a l s  Disposal F a c i l i t y  (RMDF), t h e  est imated o f f - s i t e  doses are  extremely low 

compared t o  t h e  maximum permiss ib le  exposures recomnended f o r  t h e  general pop- 

u l a t i o n  i n  t h e  v i c i n i t y  o f  DOE f a c i l i t i e s .  The e f f e c t i v e  dose equ iva len t  f o r  

any member o f  t h e  pub l i c ,  f o r  a l l  pathways, s h a l l  n o t  exceed 500 mrem/year f o r  

occasional exposures, and 100 mrem/year f o r  prolonged per iods o f  exposure. 

For t h e  a i r  pathway only.  t h e  l i m i t s  a re  25 mrem/year f o r  whole body dose, and 

75 mrem/year f o r  any organ. The RMDF boundary t o  t h e  n o r t h  o f  t h e  f a c i l i t y .  

which received an est imated 55 mrem du r ing  t h e  year, i s  an i s o l a t e d  area w i t h  

no d i r e c t  access f o r  unobserved members o f  t h e  general pub l i c .  No i d e n t i f i a -  

b l e  members o f  t h e  general p u b l i c  were present  a t  t h e  s i t e  boundary du r ing  any 

s i g n i f i c a n t  p o r t i o n  o f  t h e  year. The maximum est imated i n t e r n a l  and ex te rna l  

exposures t o  an i n d i v i d u a l  f o r  1987 a t  t h e  De Soto and SSFL s i t e  boundaries 

and a l s o  a t  the  nearest residence are  shown i n  Table 12. Estimated i n t e r n a l  

r a d i a t i o n  doses due t o  atmospheric emission o f  r a d i o a c t i v e  ma te r ia l s  from 

De Soto and t h e  SSFL nuclear  f a c i l i t i e s  a r e  several orders o f  magnitude below 

t h e  r a d i a t i o n  standards and a r e  f a r  below doses due t o  i n t e r n a l  exposure t o  

n a t u r a l  . r a d i o a c t i v i t y  i n  a i r .  

Distance (m) t o  I (10-15 vCi/ml)a 
i 

I Boundary 
I 

9.6 lo-' 1 ZOO w 

3.9 x  i 305 NW 

-5 ! 

I 
Residence ; Boundary I Residence 

I i 
315 SW 1 0.0025 1 0.0025 

1.2 x 10 

80 km 

0.000019 

350 NW 

I 
0.0023 / 0.000086 

I 

i 
0.0049 j 0.00026 

I 

1900 SE 

2300 SE 

' 0.0036 

0.0065 



TABLE 12 

EXPOSURE TO THE PUBLIC I N  THE VICINITY OF ROCKETDYNE FACICITIES--1987 (rm) 

A i r  Pat- O w n  

COMdS 
Breast 
Rcd bone mrrac 
Lungs 
Thyroid 
Bonr surfaces 
Liver 
Kidney 

ntestine 
ULI + LLI 
W i n d e r  
50-yr c a m i  tted 
Cfect ivf  T l c  body 

mu va mt 
O ~ G T  p;thyr ~, 

External direct 
uhole bcdy - t-m 

Totdl Fxposure - la 
SI equivalent-SV 

De Soto Building 104 

Residence Boundary 

0 
0 

5.2 x 10-8 
2.0 x 10-7 

0 
1.5 x 10-7 
6.9 x 10-8 

0 
0 
0 
0 

i 
0 
0 

4.8 x 10-7 
0 

3 x 104  
3.5 x 1 0 6  
3.5 x 10-8 

Residence 

0 
0 

3.3 x 10-8 
1.3 x 10-7 

0 
9.1 x 10-8 
4.4 x 10-8 

0 
0 
0 
0 

i 
0 
0 

3.1 x 10-7 
0 

3 x 10-10 
3.1 x 10-7 
3.1 x 10-9 

SSFL-T/021-022 

Residence 



The ex terna l  exposures, above background, a re  based on t h e  g rea tes t  expo- 

sure adjusted t o  a  constant  a l t i t u d e  (1000-ft  MSL) measured by a  s i n g l e  dosim- 

e t e r  compared w i t h  average ad jus ted  o f f - s i t e  measurements. The mean adjusted 

value f o r  f i v e  o f f - s i t e  dosimeters was 138 mR (1.38 mSv) w i t h  a  maximum annu- 

a l l y  observed value f o r  a  s i n g l e  l o c a t i o n  of 150 mR (1.50 mSv). Boundary dose 

est imates assume 100% occupancy, whereas the  ac tua l  presence o f  persons a t  t h e  

boundary i s  r a r e  o r  nonexis tent .  Review of these data i n d i c a t e  t h a t  the  de- 

r i v e d  values, except f o r  t h e  RMDF, are  n o t  s i g n i f i c a n t l y  d i f f e r e n t  from zero. 

as shown by  t h e  u n c e r t a i n t i e s  be ing  near  t h e  repor ted value, b u t  r e s u l t  f rom 

assumptions i n  t h e  ana lys is .  

The general popu la t ion  person-rem dose est imates are  ca l cu la ted  from t h e  

demographic d i s t r i b u t i o n  and the  sec tor  t o t a l  i n h a l a t i o n  i n t a k e  (person-pCi/ 

year) generated by AIRDOS-€PA, which uses re lease ra te .  wind speed, wind 

d i r e c t i o n  and frequency, invers ion ,  lapse, and e f f e c t i v e  stack he igh t  param- 

e te rs  as i n p u t  data. Populat ion dose est imates centered on t h e  SSFL s i t e  a re  

presented i n  Table 13. I n h a l a t i o n  i s  t h e  on l y  s i g n i f i c a n t  exposure pathway 

l i k e l y  t o  e x i s t .  The doses repor ted f o r  SSFL s i t e  emissions a r e  summed f o r  

a l l  re lease p o i n t s  and nuc l ides .  



TABLE 1 3  

POPULAlION DOSE ESTIMATES FOR ATMOSPHERIC EMISSIONS 
FROM SSt L FACILITIES--1987 

22.5- 
Degrer 
sector 

N 

NMi 

WU 

W 

Y 

KY 

SU 

5% 

s 

SSE 

SE 

ESE 

E 

EWE 

NE 

W E  - 
Total 

Dose to Receptor Population I 

Average individual dose = 9.6 x 10-lo ran for the 80-lun ruius area total population. 

64-80 kn 

7.9 x lo4 

1.2 lo4 

3.7 x 

0 

0 

0 

0 

o 

0 

0 

1.5 x lo4 

5.6 x lo4 

2.2 104 

1.4 x 

2.3 

1.2 x lo-' 

a.7 x 10 

Total 

2.6 x 10 -4 

9.9 

2.6 x 10 -4 

4.5 x 10 
-4 

2.2 x 10 -4 

1.6 x 10 
-4 

3.0 x 

5.2 I O - ~  

5.3 

4.3 

1.0 x 10 3 

3.0 x 

1.6 10 -3 

2.7 x 10 -4 

6.2 

1.7 x 10 -4 

0.0077 



APPENDIX A 

COMPARISON OF ENVIRONMENlAL RADIOACTIVITY DATA 
FOR 1987 WITH PREVIOUS YEARS 

This sec t i on  compares environmental mon i to r ing  r e s u l t s  f o r  t h e  calendar 

year 1987 w i t h  previous annual data. 

The data presented i n  Tables A-1 through A-4 sumnarize past  annual aver- 

age r a d i o a c t i v i t y  concentrat ions.  These data show t h e  e f f e c t s  o f  bo th  t h e  

sho r t - l i ved  and l ong - l i ved  rad ioac t i ve  f a l l o u t  from nuclear  weapons t e s t s  and 

t h e  1986 Chernobyl acc ident  superimposed on t h e  n a t u r a l  r a d i o a c t i v i t y  inherent  

i n  t h e  var ious sample types. 

Over t h e  considerable pe r iod  o f  t ime t h a t  the  environmental program has 

been i n  operat ion,  evo lu t i ona ry  changes have been made i n  o rder  t o  p rov ide  

more e f f e c t i v e  data. I n  some cases, t h i s  i s  r e a d i l y  apparent i n  t h e  data. 

For example, i n  Table A-1, a smal l  b u t  abrupt  increase i n  t h e  alpha a c t i v i t y  

repor ted f o r  s o i l  occurs i n  1971. This  increase, which i s  observed i n  bo th  

t h e  on-s i te  and the  o f f - s i t e  samples, resu l ted  from use o f  an improved count- 

i n g  system w i t h  a t h i n n e r  sample con f i gu ra t i on .  The t h i n n e r  sample increases 

t h e  s e n s i t i v i t y  o f  the  de tec to r  t o  a lpha-emit t ing rad ionuc l ides  i n  t h e  sample, 

thus producing a h igher  measured s p e c i f i c  sample a c t i v i t y .  

S i m i l a r l y .  p r i o r  t o  1971, t o t a l  a c t i v i t y  i n  ambient a i r  was measured, 

combining bo th  alpha and beta a c t i v i t y .  I n  1971. measurements were begun t h a t  

a l lowed separate i d e n t i f i c a t i o n  o f  these two types o f  r a d i a t i o n .  

I n  1984, r e c a l i b r a t i o n  o f  t h e  a lpha count ing method f o r  t h i c k  samples 

was achieved, r e s u l t i n g  i n  de terminat ion  o f  t h e  absolute alpha a c t i v i t y  i n  

these samples r a t h e r  than t h e  r e l a t i v e  values p rev ious l y  used f o r  mon i to r ing  

purposes. Comparison o f  t h e  values f o r  1987 as determined by t h e  r e l a t i v e  

method w i t h  those f o r  p r i o r  years shows no s i g n i f i c a n t  d i f fe rence.  



Year 

1 9 8 7 ~  

1986" 

1 9 8 5 ~  

i 9 ~ 4 ~ ~  

1983 

1982 

1981 

1980 

1979 

1978 

1977 

1976 

1975 

1974 

1973 

1972 

1971 

1970 

1969 

1968 

TABLE A-1 

SOIL R A D I O A C T I V I T Y  DATA--1968 THROUGH 1987 

Number o f  
Samples 

e Average 

Alpha 

- 
Beta 

O f f ,  

Number o f  
Samples 

t e  Average 

Alpha 

25.7 

25.1 

26.3 

26.2 

0.59 

0.68 

0.64 

0.58 

0.50 

0.51 

0.53 

0.56 

0.58 

0.54 

0.51 

0.57 

0.53 

0.48 

0.42 

0.48 

Beta 

a ~ h e  change i n  alpha a c t i v i t y  a f t e r  1983 i s  the r e s u l t  o f  an improved 
c a l i b r a t i o n  method t h a t  provides a t r u e  measure o f  alpha a c t i v i t y  i n  
t h i c k  samples ra the r  than the r e l a t i v e  values used previously.  This 
i s  discussed i n  d e t a i l  i n  Par t  111. Section A. Values f o r  1987 
using the p r i o r  method would be 0.81 f o r  the on-s i te average and 
0.83 f o r  the o f f - s i t e  average. 



TABLE A-2 

SSFL SITE SUPPLY WATER RADIOACTIVITY DATA--- 
1968 THROUGH 1987 

Number o f  Average Alpha 
Year 

Average Beta I 
(10-9 rCi /ml)  ! 

a ~ h e  change i n  alpha a c t i v i t y  a f t e r  1983 i s  t h e  r e s u l t  
o f  an improved c a l i b r a t i o n  method t h a t  prov ides a t r u e  
measure o f  alpha a c t i v i t y  i n  t h i c k  samples r a t h e r  than 
t h e  r e l a t i v e  values used prev ious ly .  This i s  discussed 
i n  d e t a i l  i n  Par t  111, Sect ion A. The value f o r  1987 
us ing t h e  p r i o r  method would be 0.32. 



Year 

TABLE A-3 

ROCKETDYNE DIVISION RETENTION POND R A D I O A C T I V I T Y  
DATA--1968 THROUGH 1987 

In te r im  Retention 
Pond Water 

Number 
of 

Samples 

F ina l  Retention Pond 
R-2A Water 

12 

Average 
(10-9 YCI/PI) I Number 

Alpha Beta Beta 

"he change i n  alpha a c t i v i t y  a f t e r  1983 i s  the resu l t  o f  an 
improved ca l i b ra t i on  method tha t  provides a  t rue  measure o f  
alpha a c t i v i t y  i n  t h i ck  samples ra ther  than the r e l a t i v e  values 
used previously. This i s  discussed i n  d e t a i l  i n  Part  111. 
Section A. Values f o r  1987 using the p r i o r  method would be as 
fo l lous:  

In te r im retent ion pond: 0.13 
F ina l  re tent ion pond: 0.19 



TABLE A-4 
AMBIENT A I R  R A D I O A C T I V I T Y  CONCENTRATION DATA--1968 THROUGH 1987 

De Soto S i t e  Average 
I (10-12 pCi/ml) 

Number o f  
Alpha 

i : 
1985 1 544 ' 0.0026 

! 
1984 . 712 . 0.0019 

1983 , 644 1 0.0024 

1982 727 0.0017 

1981 ! 704 I 0.0069 

1980 685 0.0065 

Beta 

SSFL S i t e  Average 
(10-12 p C i / m l )  

Samples Alpha Beta 

a~mb ien t  a i r  alpha r a d i o a c t i v i t y  values were included i n  the beta 
values and not  reported separately p r i o r  t o  1971. 



I n  l a t e  1985, a new automatic low-background gas f low proport ional  

counting system was placed i n  operation f o r  the counting o f  most environmental 

samples. Following character izat ion and ca l ibrat ion.  the new system was used 

f o r  a l l  sample types tha t  were analyzed during 1987. Gatnna spectroscopy i s  

performed w i th  a high-purity germanium detector (HPGe) coupled t o  a multichan- 

nel analyzer (MCA) w i th  programable radionucl ide l i b r a r i e s  and e f f i c iency  

ca l ibrat ions.  

The ambient rad ia t ion monitoring resu l ts  show a continuing long-term 

var ia t ion  t ha t  had been apparent i n  previous years but  i s  unrelated t o  opera- 

t ions on-site. Independent measurements and intercomparisons support the 

values measured by the bulb-type dosimeters. With the exception o f  apparent 

changes resu l t ing  from improvements i n  ana ly t i ca l  methods and in te rp re ta t ion  

o f  the data. the so i l ,  vegetation. water. and a i r  r ad ioac t i v i t y  resu l ts  are 

notably constant over the past 20 years. I n  par t i cu la r ,  envlronmental radio- 

a c t i v i t y  data f o r  the De Soto s i t e  show no reduction i n  the measured leve ls  

below those tha t  had been observed during the fue l  fabr ica t ion  operations tha t  

were discontinued i n  1982 confirming tha t  those leve ls  represent natural  

rad ioac t i v i t y .  

For a l l  types of samples. the data ind icate t h a t  there i s  no concen- 

t ra ted  loca l  source o f  unnatural r ad ioac t i v i t y  i n  the environment. Also. the 

s i m i l a r i t y  between on-site and o f f - s i t e  resu l ts  fu r ther  indicates t ha t  Rocket- 

dyne operations contr ibute essent ia l l y  nothing t o  general envlronmental 

rad ioac t i v i t y .  



APPENDIX B 

ENVIRONMENTAL MONITORING PROGRAM QUALITY CONTROL 

This appendix describes the  q u a l i t y  assurance (PA) elements t h a t  a re  

incorporated i n t o  t h e  Rocketdyne program t o  ensure t h a t  data produced are  as 

meaningful as poss ib le .  

PROCEDURES 

Procedures fo l lowed inc lude  sample se lec t ion ;  sample c o l l e c t i o n ;  packag- 

ing,  shipment and hand l ing  o f  samples f o r  o f f - s i t e  ana lys is ;  prepar ing and 

analyz ing samples; us ing r a d i o a c t i v e  reference standards; c a l i b r a t i o n  meth- 

ods and inst rument  QA; and eva lua t ing  and r e p o r t i n g  data. 

RECORDS 

Records genera l l y  cover the  f o l l o w i n g  processes: f l e l d  sample c o l  lec -  

t i o n  and l abo ra to ry  i d e n t i f i c a t i o n  coding; sample prepara t ion  method; rad io -  

a c t i v i t y  measurements (count ing)  o f  samples, instrument backgrounds, and ana- 

l y t i c a l  blanks; and data reduct ion  and v e r i f i c a t i o n .  

Q u a l i t y  c o n t r o l  records f o r  l abo ra to ry  count ing systems inc lude  t h e  

r e s u l t s  o f  measurements o f  r a d i o a c t i v e  check sources, c a l i b r a t i o n  sources, 

backgrounds, and blanks, as w e l l  as a complete record o f  a l l  maintenance and 

serv ice .  

Records r e l a t i n g  t o  o v e r a l l  l abo ra to ry  performance i nc lude  t h e  r e s u l t s  o f  

ana lys is  o f  q u a l i t y  c o n t r o l  samples such as a n a l y t i c a l  dup l ica tes ,  i n t e r -  

l abo ra to ry  cross-check samples and o the r  q u a l i t y  c o n t r o l  analyses; use o f  

standard ( r a d i o a c t i v e )  reference ma te r ia l s  t o  prepare working standards; and 

c a l l b r a t t o n  o f  a n a l y t i c a l  balances. 



The f o l l o w i n g  s p e c i f i c  elements o f  q u a l i t y  c o n t r o l  a re  used f o r  t he  
Rocketdyne program: 

Reagent Quality--Reagent-grade chemicals and c e r t i f i e d  grade 
count ing gas used. 

Laboratory Ventilation--Room a i r  supply i s  c o n t r o l l e d  t o  min i -  
mize temperature variance and dus t  incurs ion .  

Laboratory Contamination--Periodic labora tory  contaminat ion 
surveys f o r  f i x e d  and removable sur face contaminat ion a re  per- . 
formed. Areas are cleaned r o u t i n e l y  and decontaminated when 
necessary. 

Contro l  Charts--Background and reference source c o n t r o l  char ts  
f o r  count ing equipment a re  maintained t o  evaluate s t a b i l i t y  and 
response c h a r a c t e r i s t i c s .  

Laboratory Intercomparisons--Rockwell p a r t i c i p a t e s  i n  the  DOE- 
EML-QAP, and i n  the  DOE Environmental Dosimeter Intercomparison 
Pro jec t .  

Dupl icate Samples--Duplicate samples a re  obtained monthly a t  
randomly selected environmental sampling locat ions .  A n a l y t i c a l  
data a re  s t a t i s t i c a l l y  evaluated t o  determine the  c o r r e l a t i o n  
c o e f f i c i e n t s  f o r  each media type f o r  t he  annual sample se t .  

C a l i b r a t i o n  Standards--Counting standard r a d i o a c t i v i t y  values 
are t raceab le  t o  the  Nat ional  Bureau o f  Standards pr imary 
standards. 



APPENDIX C 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD CRITERIA FOR DISCHARGING 
NONRAOIOACTIVE CONSTITUENTS FROM ROCKETDYNE DIVISION. SSFL 

The d ischarge o f  an e f f l u e n t  i n  excess o f  t h e  l i m i t s  g iven  i n  Table C-1 

i s  p r o h i b i t e d .  

To ta l  d i sso l ved  s o l i d s  

Ch lor ide  

S u l f a t e  

Suspended s o l i d s  b 

S e t t l e a b l e  s o l i d s  b 

80D5 

O i l  and grease 

Chromium 

F luo r i de  

TABLE C-1 

NPDES NO. CA00-01309, ORDER 84-85. EFFECTIVE 17 SEPTEMBER 1984 

Boron 

Residual c h l o r i n e  

Sur fac tan ts  (as MBAS) 

pH 

Discharge Rate 
( l b / d a ~ ) ~  

30-Day 
Const i tuen t  Average 

6 'Based on a t o t a l  waste f 10s o f  160 x 10 gal/day. 
b ~ o t  app l i cab le  t o  discharges con ta in ing  r a i n f a l l  runo f f  du r i ng  o r  imne- 
d i a t e l y  a f t e r  per iods  o f  r a i n f a l l .  

Concentrat ion L i m i t  
(rng/l i t e r )  

Maximum 
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APPENDIX F 

ALTERNATIVE UNITS FOR RADIOLOGICAL DATA 

I A c t i v i t y  concent ra t ions  (env i -  
ronmental) 

A i rborne p a r t i c u l a t e s  and gas 
I L iqu ids  (water.  m i l k .  e t c . )  

So l i ds  ( s o i l ,  sediment. 
vegetat ion. f o o d s t u f f ,  e t c . )  

A c t i v i t y  concentrat ions 
( e f  f 1 uent) 

Gas ( a i r )  

L i q u i d  

Exposure r a t e  (environment) 

Absorbed dose 

Dose equ iva len t  

Dose equ iva len t  r a t e  
(comnitment) 

I n  Non-SI 
U n i t s  

pCi/m 
3 

pCi /Q 

pCi /g 

(pCi/mQ) 
b 

(pCi /mQ) 
b 

R/h 

mrad 

mrem 

rnrem/year 

I n  S I  
U n i t s  

Conversion I 
Fac tor  From 

Non-SI t o  S I  Un i tsa  i 
1 
I 

a  
To conver t  non-SI u n i t s  t o  S I  u n i t s ,  m u l t i p l y  t h e  non-SI u n i t s  by  t h e  
conversion f a c t o r .  

b ~ d o p t e d  because o f  es tab l i shed convent ion and use i n  maximum pe rm iss ib le  
concent ra t ion  (MPC) tabu la t i ons .  


